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Former Price, $85.00 
Now $50.00 


AIRCO-DAVIS-BOURNONVILLE 
CUTTING TORCH 


A strong, dependable, oxyacetylene 
torch—the embodiment of years of 
experiment and test. Widely sold, 
and quality proved under all con- 
ditions of service. A style for every 
class of work. 











Write for printed matter 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen—Airco Acetylene—Airco-Davis-Bournonville Welding and 
Cutting Apparatus and Supplies, Acetylene Generators, and Specially Designed 
Machines for Automatic Welding and Cutting—Nitrogen, Argon 
and other Airco Atmospheric Gas Products. 













Controls the manufacture and sale of National Carbide 


Home Office: 342 Madison Avenue, New York, N. Y. 


Airco District Offices, Plants and Distributing Stations 
conveniently located throughout the country 


“Airco Oxygen and Acetylene Service is Good Service’ 


Published Monthly by the Welding Engineer Publishing Co. Entered as Second Class Matter Jan. 20, 1916, at the Post ‘Office ‘cago Inder 
the Act of March 3, 1879. © Cie, 18. U 
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Announcing 


REDUCTION IN PRICES 


on 


Oxweld and Eveready Apparatus 
for Welding and Cutting Metals 


EFFECTIVE JUNE FIRST, prices on 
Oxweld and Eveready Apparatus 
were substantially reduced. 


Every manufacturer or shop 
owner, user or prospective user of 
the oxy-acetylene process for weld- 
ing and cutting metals will find it 
to his advantage to inquire for in- 
formation concerning this price 
reduction. 


NEW YORK CHICAGO 
BOSTON ST. LOUIS 
PHILADELPHIA MILWAUKEE 
BALTIMORE MINNEAPOLIS 
NEWARK CINCINNATI 
BUFFALO INDIANAPOLIS 
BINGHAMPTON BIRMINGHAM 


We especially stress the fact 
that this reduction has been accom- 
plished without change in the 
superior design of Oxweld and 
Eveready Apparatus or the com- 
pleteness of Oxweld Service. 


Full information and any other 
service may be secured from our 
resident Sales and Service Engi- 


neers in the following cities: 


PITTSBURGH OMAHA 
DETROIT PORTLAND 
CLEVELAND SEATTLE 

NEW ORLEANS SALT LAKE CITY 
HOUSTON LOS ANGELES 
SAN FRANCISCO DENVER 

TULSA 


Consult Your Telephone Book 


OXWELD ACETYLENE COMPANY 
Carbide and Carbon Building 
30 East 42nd Street, New York 


WORLD’S LARGEST MAKERS OF OXY-ACETYLENE 
WELDING AND CUTTING APPARATUS 


= 


ee ee ee ee 


























THE WELDING ENGINEER 





























— SR ee 
a 



































FROXxX 
CUTTING 


APPARATUS AND SUPPLIES 








21311 EAST 5% ST. 597 BEAUFAIT ST. 
LOS ANGELES, CAL. DETROIT, MICH. 
Loo 6 6cCT HIRD 6ST. 2920 FIRST AVE.,SO. 
OAKLAND, CAL. SEATTLE, WASH. 

562 PEIRPONT AVE. 3030 HURON ST. 

SALT LAKE CITY, UTAH DENVER, COLO. 





REPRESENTATIVES THROUGHOUT 
THE UNITED STATES 
CANADA AND MEXICO 


THE MODERN TORCH 
BEARER CARRIES A 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 
most accurate information obtainable relating to welding apparatus and 


supphes. he advertising section includes the rineipal manufactur ers 
pp g p 
of the Chnited States. 











ACETYLENE (Compressed in Cylinders) 


Air Reduction Sales Co 
Commercial Acetylene ‘Supply Co. 
Linde Air Products Co. 

Universal Oxygen Co. 
Prest-O-Lite Co. 


ACETYLENE GENERATORS 


Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. 
Davis eurnen ville “ee 
Imperial Brass Mfg. 
Metals Welding Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
ALUMINUM FILLER RODS 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Wm. Cramp & Sons 
Blectric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Davis-Bournonville Co 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
Imperial Brass Co. 
Metals Welding Co. 
Modern Engineerin Go. 
Oxweld Acetylene 
“Acetylene ™ Mack. Ce 
ulpment Co. 
United States elding Co 


ALUMINUM FLUX 
Air Reduction Sales Co. 
Burdett Cxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 


The Im | Brass Mfg. Co. 
Sauck Mfg. Co. 


Imperial Brass Co. 
Metals Welding Co. 


id Acetylene 
iperior “Acetylene Machine Co. 
Seen ake t Co. 


nited States ¥ elding Co. 

ALUMINUM SOLDER 

Air pases wd Co. 

Liberty Welding Co. 

Metals Welding Co. 
ANNEALING FURNACES 

Buffalo Dental Mfg. Co. 

General Electric Co. 
APRONS (Asbestos) 


Bye Shield Co 
Elec! Are Cutting & Welding Co. 


ASBESTOS GLOVES 
io Reduction Sales Co. 
FD Perceae Wee aniara Co. 
Rp & Co. 


aes BD Co. 
Caleerent Oxygen Co. 


ASBESTOS SHEET PAPER 
Air Reduction Sales Co. 
Burdett Oxygen 


Mfg. 
Metals Welding Co. 
Sall Lag at ee = Ce. 
Gulted Btates w Co. 





| Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 

Nine years’ experience. 
Rochester Welding W orks 


349 Orchard St, Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 











BLOW TORCHES (Acetylene) 

See “Torches” 
BOOKS (Relating to Welding) 

The Welding Engineer 

Blectric Arc Cutting & Weiding Co. 
BRASS AND BRONZE FLUX 

Air Reduction Sales Co. 


Burdett oxigen Co. 
Carbic Mfg. 
Hauck 


Mig. Co. 
gy tee oy Co. 
Imperial Brass Mfg. Co. 
2 Al Welding Co. 


Smith’s Inventions, Inc. 


8u cetylene Machine Co. 
seeeeeis Weeaipunant Co. 


Universal Oxygen Co. 


BRASS SPELTER WIRE 
Air Refluction Sales Co. 
Burdett Oxygen Co. 
Metals Welding Co. 

niversal Oxygen Co. 
Torchweld Equipment Co. 

BRAZING OUTFITS 
Alexander Milburn Co. 
Bastian Co. 


Buffalo Dental Co. 
Hauck Mfg. oe 


Im al Brass ‘gs. Co, 
Metals Welding Co. 


Smith’s Inventions, Inc. 
superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 


BRONZE FILLER RODS 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Are ag & Welding Co 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Superior Oxy-Acetylene Machines Ce 
Torchweld Equipment Co. 
United States Weiding Co. 
Universal Oxygen Co. 
CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. 
Metals Welding Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 
CARBIDE (Calcium) 
Air Reduction Sales Co. 
American Carbolite Sales Co. 
Carbic Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Union Carbide Sales Co. 


CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 


CARBON (Blocks, Paste, Etc.) 
National Carbon Co. 
U. 8. Welding Co. 
Electric Arc Cutting & Welding Co 


CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Atiag bgp an Co. 
urdett Oxygen 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. I 
Chicago Steel & Wire Co. | 
Wm Cramp & Sons 
B. Dieden Co. 
Blectric Arc Welding & Cutting Co 
Davis-Bournonville vo. 


Metals Welding Co. 

Modern Engineering Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

Imperial . Co. 

Page Steel & Wire Co. 

John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 

superior there nrg Machine Co 
Torchweld 


Transportation En 

United States Wel 
COPPER FLUX 

Air Reduction Sales Co. 

Carbie Mfg. Co. 


Imperial Brass Mfg. Co. 
Metals Welding Co. 


CUTTING RODS (Elec. Arc) 

Electrie Arc Cutting & Welding Co. 
CYLINDERS 

Wm. Wharton, Jr., & Co. 
ELECTRIC ARC WELDING OUTFITS 

Electric Arc Welding & Cutting Co. 

General Electric Co. 

W. M. Price Co. 

Lincoln Elec. Co. 

Metals Weldi Co. 

-Are Wi Co. 
estinghouse Blec. & Mfg. Co. 


neering Corp. 
ing Co. 
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Valves That Don’t Leak 
Valves That Don’t Wear Out BURDETT 
Valves That Save You Money VALVES 


Burdett Acetylene Valve 


It can’t leak—The Monel Metal swivel seat-is gas- 
tight when the valve is closed. The heavy asbestos pack- 
ing grows tighter as the valve is opened. 
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It can’t wear—The body is Tobin Bronze and the one- 
piece stem is Monel Metal, making a practically indestruc- 
tible valve. 


Husies) 


You can’t go wrong if you buy 
Burdett Valves for Acetylene Cylinders 


The Burdett Standard High Pressure 
Valve 


This is a high grade single seat valve at a popular price. 
The swivel mounted tapered seat tip is made of monel metal. 
It does not twist nor wear so there are no new seats to buy 
and no ‘‘gas leakage’ complaints from customers. 
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The plug is connected directly to the stem, making a 
stronger valve. 


No broken valve stems to replace. 
No twisted valve tongs and spreading of split sais 4 





No soft seats to replace. 


The Burdett Master Valve 


The ideal valve for charging stand in- 
stallations or any place where you now 
have globe valves. 


It is lower in initial cost than most globe 
valves—and there is no repacking cost. 


It is made gas tight and stays gas tight 
eliminating costly gas leaks. 


The long wearing monel metal seat is 
practically indestructible. 


No broken valve stems to replace and 
cause delays—and no split plugs. 


Easier operation means more economical 
operation. 





All valves are fully guaranteed as to materials and workmanship 


BURDETT MANUFACTURING COMPANY 


309 St. John’s Court CHICAGO, ILLINOIS 
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ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Quasi-Arc Weldtrode Co. 
R. D. Thoma - Basi - e 
Transportation neering Corp. 
ELECTROLYTIC OX OXXGEN AND HYDROGEN 
GENERATING UIPMENT 


Burdett Oxy Co. 
International Oxygen Co. 
Universal oven Co. 


Iron) 
Air Reduction Sales 
| es ay Everett Fdy. Co. 
awe Co. 


Burdet 

Carbic Mfg. Co. 

Central Steel & Wire Co. 

Chicago Steel & Wire Co. 

Wm. Cramp & Sons 

B. Dieden Co. 

Electric Arc Cutting i. Welding Ce. 

Davis-Bournonville Co. 

Hauck Mfg. Co. 

Metals Welding Co. 

Modern Engineering Co. 

The imperia! Brass Mfg. Co. 

Oxweld acetyl Co 

Page Stee re 

Superior Oxy-Acetylene Machine Co. 

Transportation Engineering Corp. 
FILLKK KUDS (Tobin Bronze) 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Central Steel & Wire Co. 

Bierman-Everett Fdy. Co. 

Carbic Mfg. Co. 

Davis-Bour nonville Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 

Metals Welding Co. 

Modern Engineering Co. 

pao 3 es _ 

Page Stee re 

Superior Oxy-Acetylene Machine Ce. 

Torchweld Equipment Co. 

United States Welding Co. 
FILLER RODS (Vanadium Steel) 

Air Reduction Sales Co. 

Burd Co. 


ett 1 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 

Central Steel & Wire Co. 

Universal Oxygen Co. 

Wm, Cramp & Sons 

Davis-Bournonvilie Co. 

Mauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 

Modern Engineering Co. 

Oxweld Acetyiene Co. 

Reid-Avery Co. 

Torchweld Equipment Co. 
eugene or Oxy-Acetylene Machine Ce. 

Un States Welding Co. 

ROOF PLASTIO 

National Carbon Co. 
U. 8S. Welding Co. 

FLUE WELDERS (Electric) 
General Electric Co. 


Air Reduction Sales Co. 
Carbic Mfg. Co. 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
Modern Engineering Co. 
Smith's Inventions, Inc. 
FURNACES | howe eng | 
Buffalo Dental Mfg. Co 
Geist Mfg. Co. 
Genera! Electric Co. 
Hauck Mfg. Co. 


PREHEATING FURNACES 

Buffalo Dental Mfg. Co. 

Hauck Mfg. Co. 

Im Brass Mfg. 

Modern Engineerin 

Saparier Oxy-Acety Any “Machine Co. 
GAS BURNERS (Preheating) 

Air Reduction Sales Co. 

Geist Mfg. Co. 

Metals Welding Co. 

Superior Oxy-Acetylene Machine Co. 

Universal Oxygen Co. 

A'TTGES 


U. 8. Gauge Co. 


GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
International Oxygen Co. 


GLOVES (Welders Asbestos) 


Burdett Oxygen Co. 
Carbic Mfg. Co. 
Chicago Bye Shield Co. 
Davis-Bournonville Co 
Electric Are Cutting & Welding Co. 
International Oxygen Co. 
F. D. Farnam & Co. 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
Torchweld Equipment Co. 


GOGGLES 
Carbic Mfg. Co. 
Chicago Kve shield Co 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
ern Engineering 
Pre. ay EA eert Carp 
tion n ng 
GRINDING MACHINES 


N. A. Strand Co. 


Transportation Engineering Corp. 
Wodack Electrical Tool Ccerporation. 


BARDENING FURNACES 
Buffalo Dental ute. Co. 
General Electric Co 
Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Buffalo Dental Mfg. C 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

International Oxygen Co. 

Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Oxweld Acetylene Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 

prc gh uipment Co. 
nited States Welcing Co. 

HOSE UNION 


Fidelity Brass Mfg. 

K-G Welding & «hd Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 

inasventional Oxygen Co. 

Metals Welding Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 

Torchweld Equipment Co. 
HYDROGEN 


— Oxygen Co. 
as Products Association 


ainiernational EN PLANES. Co. 


“So 6 Oxygen Co, 
International Oxygen Co. 
Metals Welding Co. 
Universal Oxygen Co. 
ENE PREHEATING TORCHES 


~— Imperial Brass ngs. Co. 


Alekander Milburn Co. 

Modern Engineering Co. 

Uxweild Acetylene es 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
NRARULK VALVES 

Air Reduction oN Co. 

Burdett Oxygen 

The Bastian- Rute Co. 

Fidelity Brass Mfg. Co. 

uffaio Dentai Mtg Lo. 

Federal Brass Works. 

General Welding & Eqpt. Co. 

The Imperial Brass Mfg. Co. 

Alexander Milburn Co. 

K-G Weiding & Cutting Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
- Torchweld uipment Co. 


EN 
Air Reduction Sales Co. 
Linde Air Products Co. 


OIL BURNERS (Preheating) 

Air Reduction Sales Co. 

Carbic Mfg. Co. 

Geist Mfg. Co. 

The Imperia! Brass Mfg. Co 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co. 
oe. QORSTLENE CUTTING MACHINKS 
vis-Bournonville Co. 
OxvUEN (Compressed in Cylinders) 

Air Reduc<ion saree Co. 

Burdett Oxygen Co. 

m Gas Lgerperation. 

Gas ducts A 

International 
The Linde Air ms Co. 

Swift & Co. 

OXYGEN AND HYDROGEN GENERATING 

EQUIPMENT 

Burdett papeen, © Co. 


Gas Products 
International Terme Co. 
Universal Cavern Co. 
PREHEATIN' FURNACES (Artificial or 


Geist Mf. 
Natural go and Oi] Fuel) 
Imperial Brass Mfg. Co. 


OXYGEN PLANTS (Liquefaction) 
Mr. Keith Dunham 


‘Carbic Mfg. Co. 

Fidelity Brass Mig. C 
elty 0. 

BSauck Mfg. Co. 


Co. 
The Imperia! Brass Mfg. Co. 
Metals Welding Co. 
Alexander Milburn eX 
Engineerin 
Oxweld Acetylene bo. 
Smith's Inventions, I 
pag Oxy-Acetylene Machine Co. 


weld Basipment Co o 


TORCHES 
Weldit Com 





Federal Brass Works 

Hauck Mfg. Co. 

Fidelity Brass Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 

K-G Welding & Cutting Co. 

Metals Welding Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetyiene Machine 

Torchweld ‘aqu!pment Co. 

United States Welding Co. 
SEGULATING VALVES (Hydrogen 

Air Reduction Sales Co. 

The Bastian-Biessing Co. 

Burdett Oxygen Co. 

Federal Brass Works 

Fidelity Brass Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 

Metals Welding Co, 

Alexander Milburn Co. 

Modern Engineering Co. 

K-G Welding & Cutting Co. 

Superior Oxy-Acetylene Machin:« 

Smith's Inventions, Inc. 

Torchweld Equipment Co. 


REGULATING — (Oxygen) 
Air Reduction Sales C 
The Bastian-Blessing Co. 
Carbic Mfg. Co. 
Federal Brass Works 
Imperial Brass Mfg. Co. 
etna = Inventions, Inc. 


Transportation Engineering Corp 
SCORED CYLINDERS 
L. Lawrence & Co, 


SEAM WELDERS (Electric) 
General Electric Co. 


SOLDERS 
Liberty Welding Co. 


TORCHES (Oxy-Acetylene Welding and 
Cutting) 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 
Gaiveecs Conan Co. 

rde gen 

Davis-Bournonville Co. 
Federal Brass tig 
Fidelity Brass Mfg. 
Compressed Gas a 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Prest-O-Lite Co. 

Smith's Inventions, Inc. 
Superior -Acetylene Machine Co 
Torchweld uipment Co. 
United States Welding Co. 


bey (Oxy-Hydrogen Welding and 


a Reduction Sales Co. 
he Bastian-Blessing Co. 





Texas Headquarters for W elding 
and Cutting. The Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 
Compressed Gas Corporation. 
Davis-Bournonvilie U 
Fidelity Brass Mfg. Co. 
International Oxygen Co. 


Metals Welding Co. 
Modern Engineering Co. 
Hoe Mp tee 
F Oxy-Acetylene Machine Co ) 
Smith's Pe. oy \ 
orchwe uipment ; 
United States Welding Co. 
TANK INS (Oxygen and Acety 
lene ) 
Fond ae yo Co. 
pressed Gas r orati n. 
“Flachty Brass M Mtg. Co. j 
ternational Oxygen Co. 
Metats Welding Co. 
Smith’s Inventions, Inc. 
Superior Se ene eapenine Co 


The Im 

Sonaeua ER, _o. 

yn mad Proheating) 
TORCHES (Gassiine and Kerosene Preher! 


eoeiees te & 
Carbie Mtg. Mee. gt ta 


he Imperial Brass Mfg. Ce. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD | 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of ee Carbide in Generator Sizes of Union Carbide for Oxy-Acetylene Welding and 
ll regular commercial sizes are car- . 4 ial a 
ried cosh of Union Carbide Sales Packed in 100 Pound Drums ee ee ae 
Cc any’s Warehouses listed be- 81, j : Lighting Plants, Contractors 
ion” : 2in. x2 in. (Lump) Torches and Flare Lights, and nu- 

; Pe : : 

Requests for information and spe- 2 in.x % in. (Egg) ane et other pieces of Prep 
cial correspondence should be ad- 1%4in.x % in. (Nut) generating apparatus designed for 
dressed to our New York, Chicago , ‘ the use of one of these sizes of Car- 
or San Francisco offices. % in. x 1/12 in. (Quarter) bide. 

Peoples Gas Building Carbide and Carbon Building Balfour Building 
Chicago, IIl. 30 East 42nd St. 


California and Sansome Sts., 
San Francisco, Calif. 


UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


New York 
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ALABAMA INDIANA Whitehall............... 22-23 Main Bt. aby 
Birmingham..........-. 1916 Morris Ave. WBVARSVEIO. 20 ccvcccvcsews 1601 Illinois St. NORTH CAROLIN NA r > 
Mebile. .cccccecvesess 16 S. Commerce St. POSE. Wane :. os cecbtickbes 2216 Broadway Chaliathe...... cc. knee 5 W. First St. - 

omery....-..-+..- 114 N. Perry 8t. Indianapolis...... 110-112 8S. Alabama St. 7 no Ral 4 N. Front 8t. ng 
Montg y Wilmington. ......eeeeeee + 

AnezonA Phones Bell-Mais 2636, RAS. .. 5. - sdasssconter P. O. Box 148 ot 
PhOeMIX. .. ooccscccees 42 S. Central Ave. Independent 27-474 _ ‘NORTH DAKOTA 9 3 

AREANSAS Té Ge MUGS... ev cuates 921 Wabash Ave. = a Fifth St. and Second Ave. y i 
Ft. Semitia. oes .cccwss 0% + S. Ninth St. IOWA 118 B . - BO. eee eeee OHIO as 

ALIFORNI . WRVONDGTE. occ cccustene arrison > - 
Fresno. . A: rey 932 H St. Des Moines.......... Third and Elm Sts. Athens... .+.+-.. Wasieey Gnd Seesee Oe ‘we 
Los Angeles..........-«+- 639 Gibbon St. Dubuque....... 8th and Washington Sts. Canton actées 2 ulberry . i 

d Central A t 16th St Cincinnati..67 Plum S8t., Phone Main 682 s 
ee ae ee ae 217 O 8t. Fort Dodge..... entra ve. a > vince 601 The Citizens’ Bids 3; 
San Diego..........- Seventh and J Sts. Ottumwa..... 207-9-11 S. Washington St. Cleveland ti ecdi iil °.S Tene i j 
San Francisco............- Balfour Bldg. Sioux City..925 Fourth St., P. O. Box 398 Tolumbus.....-..+0+5 éiéaee Des oe ‘lb 

COLORADQ Waterloo.... ET} ae Fourth 8t. to beedecéostacee eo non oe, ie 

Denver...... Nineteenth and Wazee Sts. ANSAS |"~ «=. = = = BRAMQ@..- ee ceenesnnvees 
CONNECTICUT 0. SE ere 109 W, Third St. peomenete. . - .40 wes “G13, event Bg 
Hasvtferd .cuiccneonsnc 412 Trumbull St. Ee so ceases ake 154 N. Fifth St. Steubenville...... pe x. 
DISTRICT OF COLUMBIA Wichita....Douglas and Sycamore Aves. Toledo... vere: cee pie BT a my 
Washington........ 601 Second St... N. E. P. O. Box 951 sie tees Main and 2nd Sts. 

FLORIDA KENTUCKY aN | eee ~ 
Jacksse villes ch [Sut seis we 8s 13 Cedar St. AUER ccccccccccece navearenaee< cee OKLAH aN. at 
TARPOs.» WSO adh 2 oc coe 805 Tampa St. Lowtaville...ccccccsessees 126 B. Main St. McAlesteP. r.+seecsseceesss Main 

GEORGIA Middlesboro....... 1701 Cumberland Ave. CREE. os cc's ocubun 4 West Park Place 
AtlantS.. . ishabwes<ess ees P. O. Box 1594 LOUISIANA ry Ve rerrrer re 1-11 N. Boulder St. 

Savannah, Ogeechee Canal, 8. of Bay St. New Orleans........... 4124 Toulouse St. OREGON 
P. O. Box 78 MAINE Portiand. . ii. is aod h and Hoyt Sts. 

ILLINOI eee 11 Exchange St. CENMBYLV AMER 

Chicago..... 122 So. Michigan Boulevard MARYLAND Deater... occu i seasons 359 Beaver St. 
DORVENS. ceeensbocenceace -611 Oak St. Baltimore...... ssesee 19 E. Lombard 8t. DuBois....Weber Ave. ae Franklin St. 
nee ee 133 Ww. William 8st. Cumberland....53 Third Nat’}. Bk. Bidg. East Greensburg..Clark and George Sts. 
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UNION CARBIDE IS EASILY OBTAINABLE EVERYWHERE 
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Welding Rods 


Made from a distinctive wrought iron of great purity and 
possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. 





Fall particulars, prices and samples on request. 


Manufactured by 


CHICAGO STEEL & WIRE CoO. 


103rd Street & Torrence Avenue, Chicago, IIl. 

















Gauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 
ps | hg ty Lite Co. 
Oxy-Acetylene Machine Co. 

Ge hited. Btetes Welding Co. 

estingh — Blectric & Mfg. Co. 


Resdets Oxy nm Co. 
aroeaville Co. 


International Oxygen Co. 
Modern pmotconng Co. 
Prest-O-Lite Co. 
—— ene. Inc. 

perior Oxy-Acetylene Maghtne C 
The Imperial Brass Mfg m 
Torchweld Equipment Co. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Burdett Oxygen Co. 

Davis- vie-Burnonvitie Co. 

The Imperial Brass Mfg. Co. 
Metals Welding Co. 

Modern Engineering Co. 

Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 

United States Welding Co. 


VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 


Burdett Mfg. Co. 
International Oxygen Co. 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Lincoln Elec. Co. 
ora Weldtrode Co. 

. Price Co. 
Wisieabeese Elec. Mfg. Co. 

WELDERS’ GLOVES 

Air Reduction Sales Co. 
Carbic Mfg. Co. 
Chiiago Bye Shield Co. 
Ele¢tric Are Cutting & Welding Co. 
F. D. Farnam & Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Metals Welding Co. 
Transportation Engineering Corp. 

WELDERS’ GOGGLES 
Air Reduction Sales Co. 

Burdett Oxygen Co. 
The Imperial Brass Mfg. Co. 
Chicago Eye Shield Co 
International Oxygen Co. 
Metals Welding Co. 
Modern Engineering Co. 

uasi-Arc eldtrode Co. 

rtation Engineering Corp. 


ERS MASKS 
Chicago Eye Shield Co. 


Electric Arc Welding and Cutting Co 
General Electric Co. 

Torchweld Equipment Co. 
Transportation Engineering Corp 


WELDING RODS AND WIRE 


Air Reduction Sales Co. 
Atlas Foundry Co. 

Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 

Carbic Mfg. Co. 
William Cramp & Son 

Central Steel “& Wire Co. 
Chicago Steel & Wire Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Managanese Steel Forge Co. 
Metals Welding Co. 

Modern Engineering Co. 
Oxweld Acetylene Co. 

Page Steel & Wire Co 
Quasi-Are Weldtrode Co. 
Reid-Avery Co. 

John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 


WELDING ROD HOLDERS q 


R. > os 

WIRE AND CABLE (Asbestos Insulated) 
Central Steel & Wire Co. 
D,. & W. Fuse Works, Genera! Electric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


Air Reduction Sales Co........... Front _Coves 
American Carbolite Sales Co...........6.. 37 
pee PE GOs ons co bats vs bec céibine acu 41 
RB 
Bastian-Blessing Co., The............. ~ 26-27 
Bierman-Everett Fdy. Co..........-....0+ 50 
The Buckeye Welding & Sup. Co......... 50 
Buffalo Dental Mfg. Co................... 13 
adh A Pe APPS R RE rane 5 
Cc 
SORT UNE MAMI, Uh a cink od abies 00 ebuaiiteeh 61 
Central Steel & Wire Co......... 2. eeceees 43 
Chicago Eye Shield Co...............eee- 49 
Chicago Steel & Wire Co...............065 8 
Commercial. Acetylene Supply Co.......... 9 
Compressed Gas Corporation.............. 3 
I 12 
D 
M. Keith remnergaanes See oo 2 he8.0.65 ae 47 
Electric Arc Welding & Cutting Co........ 50 
eB ee rrr ree 48 
— SR ere eS ee eee 43 
Federal Brass hema Teste vid seeebuccds 13 
Gas Tank Recharging Co........... vedere OO 
SS Gs Ws abe cb odnsesveccaevechenpases 41 


General Blectriac Co. ... 2... cece cc ceese 33 
CG FD FAM wei sc cccccccecstcees 14 
Hauck Manufacturing Co..............0.. 10 
Imperial Brass Mfg. Co................... 50 
International Oxygen Co............s.«08. 49 
K-G Welding & Centing. Dicce se cueeweuNe 43 
ON SR 18 
EON Oe, ORs oc cic ccc ccc ccccseseess 11 
Ee a ere oe 10 


M 
I IS oa dice ccc cccensveee 
Alexa rider Milburn Co................ os 
Morey Flux & Chemical Co oe 
Modern Engineering Co.................+. 
er ee 





National Carbon Co. be Dain +6640 oc evdneeeh 50 
Oxweld Acetylene Co Bette eB 2 
Page Steel & Wire Co..............ceeeues 39 
The Prest+O-Lite Co., Inc.......... po tthe 31 
Quasi-Arc Weldtrode a bine ee seen ve Gane 59 


po 
Rochester Welding Works.... 
Roebling, John A., Sons Co..... 


Ss q 
Sall Mountain Co.............. i 
©. EL, cele bie dic bine Giewibe sas. 
Superior Oxy-Acetylene Machine «| 
Southern Welding Machine Co.... 
Shawinigan Products Corporation 
Smith’s Inventions, Inc.......... 
Standard Carbide Sales Co., Inc. : 
ee 2 
DO WIE EE richie wissen ines ees... ; 


RR era 
Torchweld Equipment Co....... 
Transportation Engineering Corp 


8. Gauge Co.......... Biss 
Dattea States Welding NE is ae «0 


Weldit Company ..........+-+.- , 
Westinghouse Elec, Mfg. Co......- 
Wm. Wharton, Jr.. & Co., Inc.... 
Wodack Electric Tool Corporation 
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_ COMMERCE: 
 ACETYDENE 


é . * 5 ‘+ 
be ASSES. bags 4s 46, 
><" 7 ie 


Car load lots, 
Truck loads, or 
Single Cylinders 


Whatever your Acetylene Gas requirements may be, 
let us quote you. Outline your gas consumption 
and our prices will be promptly furnished. 


Do you understand our free 
loan cylinder plan? If not, 
we are glad to explain. 


Supplied in the following sized cylinders: 


10 in. x 30 in. size - 125 cu. ft. capacity 
ia xD - 995 Cy HE | ES. 
12 66 x 44 66 66 a 275 66 ft. 66 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 
Atlanta, Ga. Boston, Mass. Toronto, Ont, 


East Deerfield, Mass. Los Angeles, Calif. Aurora, Il. 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 
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Six in One for the 
Price of One— 


Why takeless 
for Your Money 





N"pr= 


Write for Facts about Longer Life and Greater Efficiency 


Address Department B 


Exclusive SM ITH'S Welding and 


Manufacturers INVENTIONS Cutting 
0 
INCORPORATED /¥'/men! 


Minneapolis, Minn. 








Distributors. 
Cote Iron Co., St. Louis, Jemes _bupply Co., Chattanooga, Taylor Parker Co., Norfolk, Va. teak 8 Beye Iron C 
oF , 3 Motor Mercantile Co., Salt Lake ilwaukee, Wis. 
a Appliance Co., Chicago, big Thess wae, = Equip. City, Utah. Tull Rubber & Supply Co., A 
Omaha Welding C Omah o., Ft. Worth, Seattle Oxygen Co., Seattle, lanta, Ga. 

Nebr elding Co., maha, Williams Hdwe. Ca, nes Wash. Mine & Smelter Supply Cc: 
Omaha Baum Iron Co., Omaha. olis, Minn. Waterhouse & Lester Co., San Salt Lake City, Utah. 
Bonniwell Calvin Iron Co., Kan- =%¢ Moore Hdwe. & Iron Co., Francisco, Calif.; Los An- Hippee-States Co., Des Moine 

eas awe ? Denver, Colo. geles, Calif.; Portland, Ore. Iowa. 
ae ool dw Co., Spokane, Young & hag Mh Co., Motor Equipment Co., Wichita, Sioux City Iron Co., Sious 

Birmingham, A Kans. City, Iowa. 











SERVICE PLANTS 


Buffalo, N. Y. Cleveland, Ohio se “Ri Pittsburgh, Pa. 


Hauck Preheater 





i 846 Main St. 6529 Euclid 5102 Baum 
. e a Ave. 14 No. 9th St. Blvd. 
Mikes san, Franca, S the Weld 
rf 1522 Michigan Milwaukee, Wis. New York,N-Y. Calif. aves e e 
i Ave. 18 Martin St. 355 W.57thSt. 116 Hyde St. 
tat 
» To reclaim several 8 ton cast iron melting 
i pots through welding, the engineer in charge 


writes:—*“‘When I tried to preheat the first pot 
in an improvised charcoal furnace, discovered 
that 26 sacks of charcoal burning at one time 
around the pot little more than warmed it. It 
was not until | supplemented this with a blast 
from an oil and compressed air line (No. 4 
Hauck Compressed Air Type Preheater), co 
ered the furnace and casting with asbestos 
paper, that I succeeded in securing the preheat 
necessary to proceed with the welding.” 


Preheat With Oil and Get a Perfect 
Weld With a Saving of Time, Labor 
and Gases. 


Preheater Booklet No. 127 
Sent on Request 


HAUCK MANUFACTURING COMPANY 
Established 1900 


122 Tenth Street Brooklyn, N. Y. 


~ 
~ ogee he” 


Ain ome 


Over 500 Licensee pungeserpetions Throughout the 


' [. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Process 
: Beware of Imitators 
: Home and Licensee Office: 


292 Halsey Street NEWARK, NEW JERSEY 


Repairs to Scored Cylinders by Lawrence Patented 
Process are permanent and guaranteed for the life of 
the motor. 


oe he sees 





Shop licenses obtainable. Write for particulars and 
: prices today, as someone may be ahead of you. 


Distibutors of De Luxe Light Weight Gray Iron 
Pistons, Rebco and Hi-Speed Rings and. Wrist Pins. 


Siw stant the Sai ae ot 
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The Men Who Made Arc Weldin 
Can Make It Pay For You 


N the vast fog of “new developments,” “announcements,” 















Seyi 

























































and “inventions” on the subject of electric arc welding one By i. 
- . ‘ 7 ; 
fact will stand out clearly to the old experienced welder. ; z . 
' “ey 
lhe men who made arc welding what it is today were Lincoln | A Few of TI fe 
Engineers. They developed the apparatus which made the pro- Cucdilenst Risove | 
cess practical, they pioneered its use in foundry, forge shop, rail- } FH Generat induseriat i 
: . cul + 7 spe : Auantic Refining-Co. fa 
road shop and manufacturing plant. They overcame the diffi- Aimercan Sheet e Fin Pate 
. ° ° . N fork Edi ¥ a 
culties which confront every new process and went steadily Pullman Co. * 
. ’ ; F a , A 4 r ’ > Standgrd Oil Co a 
ahead with its commercial application in spite of dire prophecies Swit Co a 
. . . Tuscon € ©. < 
and misgivings. U.S. Steet Corp. Re 
2 Automobiles and Parts ys 
The same men who made arc welding, can make it pay for you. Ford Rtotor Co . 
rn . . . =a A ; org Mig. Co. t 
They will be glad to talk it over in your plant at any time. Ba Parish & Bingham 
| Standa rts 
; Sheldon Axle Co. , 
| Timken-Detront Co 


Willys-Overiand Co 


Shipbuilding a 
Bethlehem Shuphidg Corp. 
Emergency Fleet Corpn. 
Great Lakes Eng. Works 
Hog Island Shipyard 
Newport News 

Pusey & Jones Co. 
Submarine Boat Co. 


MuchineryMakers 
Ingersoll Rand Co, 
efirey Mfg. Co 


The Lincoln Electric Co. | 


General Offices and Factory 


Cleveland, Ohio 















































ge & Shipley 
The Lincoln Electric Company of Canada, Ltd., Toronto—Montreal : occa 
- Balt & OF 
Branch Offices Chicago k NW. 
“ed York City Detroit Philadelphia Winoie Cenerat 
3uffalo Minneapolis Boston a) «6New Vork Central 
:o - = - . . Pen Iwas = 
Cincinnati Columbus Charlotte, N. C. Rock Ialand. 
Chicago Pittsburgh London, England Sante Fe 
Steel Foundries 
















Practically every stcel foundry 
in United States 
Governments 
United States Navy 
United States Army 
French ment 





This Standard Lin 
coln Motor operated 
over 3 years under 
water without dam 
age. 





THE WELDING ENGINEER 


a — 
WELDING ROD: 


Parsons’ Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 
















for high-fire Brazing and Oxy-Acetylene A strong weld of fine close grain and exceed 

Welding of Malleable Iron or Bronze and ingly tough texture is always the result where 

Brass castings assure a faultless, flawless job. Cramp’s Welding Rods are usesd. 

This is another example of the “Cramp” stand- We can also furnish Welding Rods of Cramp’s 

ard of quality. This scientifically perfected Cast Iron, Cramp’s Copper Covered Iro: 

metal is the result of long years of experience. Cramp’s Vanadium Steel, Cramp’s Draw 

Its fine physical properties make it especially Aluminum, Cramp’s Cast Aluminum, Cramp’ { 
suitable for welding purposes. American Iron and Soft Brass Brazing Wire 











We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 
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SHAWINIGAN PRODUCTS CORPORATION 22vnuais 


























Clean and Quick Method of 
Brazing and Preheating 


B. D. M. Co.’s No. 101 Gas Brazing Stand for tool 
rooms or manufacturing purposes, has two powerful 
gas blowpipes which are adjustable in any direction. 
The substantial iron frame carries also an air drum 
and necessary connections as illustrated. Equally 
effective for a small piece of soldering, or for a 
heavy job of brazing requiring both blowpipes and a 
built-up fire-brick backing. Price $45.00. Catalog 
“B.X.,” to be had for the asking, tells all about it. 


Buffalo Dental Mfg. Co. 


Buffalo, N. Y. 
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pe MULTI-SEAT REGULATORS 
have four seats instead of one, 
but cost no more. 


Write for prices and start to reduce your costs 
— NOW. 





Modern Engineering Company 
23rd and Walnut Streets - - St. Louis, U. S. A. 





Federal Regulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 











Improve 
Your 
Torches 
By Using 
* F ederal’ ? 


Regulators 


“Ask for 
Catalog” 





FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 











Wanamaker Coated Electrodes 


FOR 


ARC WELDING 


TP AN 
WANAN/[AKER’ 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 
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OXYGEN 








hind 


Service 


We invite the attention of manufacturers and shop 
owners to the decided advantages in service that are 
to be obtained when ordering supplies of oxygen and 
hydrogen from members of the Gas Products Asso- 
ciation. 


Having plants, producing oxygen and hydrogen in 
the cities listed below, representing every district in 
the United States, these manufacturers of gas can 
make immediate delivery of their products in any 
quantity desired. They can take care of sudden de- 
mands to meet an emergency and they are also in a 
position to serve you continuously at any place and 
at any time. 


Information and service can be secured by applying 
to any of the companies listed below. They are in a 
position to supply your every need for gas or equip- 
ment for use in the welding and cutting industry. 


CALIFORNIA MONTANA 
California Compressed Gas Co., Mountaineer Welders’ Supply Co., 
Los Angeles Butte 
California Compressed Gas Co., NEBRASKA 
Oakland 
COLORADO The Balbach — 
. 2 5 Gas Co., 
Colorado Compressed Gas C0» — Ciarke Chemical Co., Wickliffe 
GEORGIA Ohio Electrolytic Oxygen Co., Cin 
Standard Gas Products Co., At- oma OKLAHOMA 
lente ILLINOIS Burdett Oxygen Co. of Oklahoma, 
4 Oklahoma City 
Acme Oxygen Co., Chicago G 
Burdett Oxygen & Hydrogen Co., OREGON 
Chicago Portland Oxygen & Hydrogen Co., 
Blectrox Co., Peoria = Portland 
National Oxygen Co., Chicago 
Swift & C., Chicago Burdett xen Co, Paden 
ares xygen Co. a 
INDIANA plants at Chester and Norris- 
Indiana Oxygen Co., Indianapolis pen a 
Logansport Oxygen Co., Logansport Burdett Oxygen & Hydrogen Co., 
IOWA Pittsburgh, Pa. 


N 16 Erie. 
Bettendorf Oxygen Hydrogen Co., ational Oxygen Co., 


Bettendorf TENNESSEE 
KENTUCKY Burdett Oxygen Co., (hattanooga 
Kentucky Oxygen & Hydrogen Co., TEXAS 
Louisville Burdett Oxygen Co. of Texas, Fort 
LOUISIANA 
Louisiana Oxygen Co., Inc., New Magnolia Gas Products Co., Hous- 
Orleans ton 
MANITOBA UTAH 


Auto-Lite Gas Co., Ltd.. Winnipeg Utah Compressed Gas Co., Salt 
MICHIGAN Lake Ci 


Roebling 
Welding Wire 


Conforming to Spec. EIB and G1A of The American W, 
Society 


ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes ar 
plied in the ha tng, F standard ¢ 
fa~ -in. Yo-in.; #y-in. -in.; ds-i1 

ye -in., having a lasiard le 
of ‘14- -in., in bundles 50 Ibs. each 
are always available for quick 
ment. Sizes other than the 
and as large in diameter as 
having any length required, 
straightened or in coils can b: 
nished on order. Roebling Elect: 
give maximum penetration and : 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Roebling Wire Gas Welding Sticcs are copper coat 
distinguish them easily from Roebling Electrodes. The 
supplied in standard sizes: %: -in.; #g-in.; %4-in.; #-in.; 
dy-in.; gy-in.; Ye-in.; and in standard aeehs of 36 
bundles weighing 50 ibs. each, well protected by weat! 
paper or burlap. Sizes other "than the above either st 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 




















ut MET WELD GENERATOR 


EARN YOU MONEY 


Write for catalogue and price list 







Distributors Write for our 
of Monthly 
. Price List 
Milburn 
Welding & Metweld 
“a Welding 
ulpments 
: for Rods 
Ohio—Penna. for welding all 
Mich.—New York kinds of metal 





Burdett Oxygen Co. of Detroit, De- 
troit 

Michigan Ox-Hydric Co., Muskegon 

National Oxygen & Machinery Co., 


troit 
MINNESOTA 
Commercial Gas Co., Minneapolis 
MISSOURI 


Kansas ay | Oxygen Gas Co., 
Kansas ty (two plants in 
Kansas City) 
is Oxygen Co., St. Louis 


ity 
Whitmore Oxygen Co., Salt Lake 


WASHINGTON 
Washington Compressed Gas Co., 
Seatt 

WISCONSIN 


Universal Oxygen Co., Sheboygan 
Wisconsin Oxygen & Hydrogen Co., 


BRITISH COLUMBIA 


Compressed Gas Co., Ltd., Van- 
couver 





itech cy 


METALS WELDING CO. 


Welding Supplies of Every Nature 


Gas Products Association | | cfr ater trustee 


140 S. Dearborn St. :-: CHICAGO, ILL. Buffalo, N. Y. es eens Diatreie, Mich. 
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Burns Brig hter Lasts 


Best for Welding 
and Cutting 


songer 





Standard Carbide is demanded by experienced welders and 
cutters. Their work has shown them that Standard Carbide 


gives the hottest flame and is by far the most efficient carbide 
they can use. 


The reason for this is that only the purest raw ma- 
terials are used in its manufacture and you can be 


sure that every drum you buy is filled with 100% 
pure Carbide. 


Standard Carbide has the biggest call on the market 
where high class work is wanted, and it is demanded 
by responsible contractors. Not only does it give the 
hottest and best flame, but it lasts longer, because the 
purchaser pays for pure carbide and nothing else. 


It is necessary to order early 


: 
t 
4 

‘ 

y 

« 
q 


Order now to insure delivery on time —and it is ad- 
visable to order a large stock to meet the unusual 
demand for the best carbide on the market. 


ices 


7 Rh ews ip = 
ve ald cata nad Bie Me Sen ote 


i 


There is a Standard Carbide warehouse in your dis- 
trict. Our shipments to you cut down freight 
charges. The big blue steel, moisture-proof drums, 
make it impossible for the carbide to deteriorate in Always packed in 
any way. blue steel drums. 





Standard Carbide Sales Co., Inc. 


Main Office 15 West 37th St., New York 
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THE ALEXANDER MILBURN COMPANY 


BALTIMORE, MARYLAND 


Are independent manufacturers of a complete line of: 


Acetylene Generators for Welding and Cutting 
Acetylene Generators for Compressing Plants 
Gasometers 

Welding and Cutting Torches 

Combination Welding and Cutting Torches 
Water Cooled Torches 

Lead Burning Torches 

Carbon Burning Outfits 


Oxygen and Acetylene and Hydrogen Regulators 
Portable Acetylene Lights and Beacons 





Special Apparatus Manufactured for the Trade 





The Alexander Milburn Company is largely represented through 
leading Distributors and Service Stations. 


Partial list of “MILBURN” Distributors 


NEW YORK CITY 
Manning, Maxwell & Moore 
PITTSBURGH, PA. 

H. Kleinhans Company 


CLEVELAND, OHIO 
The Metals Welding Co. 


RICHMOND, VA. 
Smith, Courtney & Co. 


SAN FRANCISCO, CAL. 
E. D. Bullard & Co. 


DENVER, COLO. 
H. F. Wilson & Co. 


WASHINGTON, D. C. 
Barber & Ross 


ATLANTA, GA. 
W. E. Austin Machinery Co. 


PHILADELPHIA, PA. 
E. P. Boyer, Bourse Building 


CHICAGO, ILL. 
W. R. Noxon, 15 E. Van Buren St. 


DETROIT, MICH. 
The Metals Welding Co. 


The Western Carolina Auto. Co. 


LOUISVILLE, KY. 


The Brandies Machinery & Supply 


Co 


Thos. B. Morris Co. 


SALT LAKE CITY, UTAH 
Salt Lake Hardwaré Company 


HARTFORD, .CONN. 
K. B. Noble & Company 


JACKSONVILLE, FLA. 
J. C. Christopher & Co. 


NEW ORLEANS, LA. 
C. T. Patterson & Co. 


BOSTON, MASS. 
Waldo Bros. & Bond 


KANSAS CITY, MO. 


S. B. Moats, Waldheim Bldg. 


ALBANY, N. Y. 
The Fairbanks Co. 


SYRACUSE, N. Y. 
The Fairbanks Co. 


ASHVILLE, N. C. 


Ask for Distributor’s Proposition 


HARRISBURG, PA. 
H. Gilbert & Son 


MEMPHIS, TENN. 
Riechman, Crosby Co. 
SEATTLE, WASH. 

The Clyde Equipment Co. 
ST. PAUL, MINN. 

A. C. Raymer & Co. 
ELMIRA, N. Y. 
Elmira Welding & Mach. Co. 
BUFFALO, N. Y. 

The Fairbanks Co. 


WILMINGTON, N. C. 
Machinery & Mill Supply Co. 


PORTLAND, OREGON 
Railway Equipment Co. 


CHATTANOOGA, TENN. 
Roger & Bailey Hardware Co. 


FORT WORTH, TEXAS 


Big Three Welding & Equip. Co. 


MONTREAL, CAN. 


The Cam. Fairbanks & Morse Co. 


THE ALEXANDER MILBURN COMPANY 


Baltimore, Maryland 
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Cumulative Experience 


Our experience as designers of electrical equipment dates back to the day when electric 
lights were a luxury and when electricity was struggling for a place in the sun. 
Westinghouse was a pioneer in electricity and its uses. Part of the knowledge ac- 
cumulated during these years of experience is found in the design of Westinghouse 
Arc Welding Equipments. 

There is a special scheme of field connections and a separate exciter that improve 
the stability, ease of striking the arc, and which assists the operator to consistently 
obtain sound welds. 

The motor and generator used on these equipments are STANDARD. They are as 
reliable as the name Westinghouse in electrical design and construction, 


Westinghouse Bulletin No. 7149 and No. 1826A describe this equipment in detail. 


Write our nearest office for them. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Offices in all principal American Cities 


ARC WELDING EQUIPMENT 
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| The Volume Factor 


The LINDE business, which is the largest of its kind 
in the world, has been built upon the policy of sharing 
with its patrons the fruits of their patronage. 


Every contract placed with LINDE helps to secure to 
if oxygen users the country over the benefits in price and 
ie service accruing from greater volume. 





} The eighty LINDE Plants and Warehouses now in 
operation are convincing proof of the soundness of this 
. principle. 


H A LINDE contract is an insurance policy—it insures a 
perfect product and a perfect service at an exceptionally 
| favorable price. 


t No oxygen user, large or small, should close an arrange- 
4 ment for oxygen supply without first securing 1922 prices 
i from the nearest LINDE District Sales Office. 


[ Nation-wide chain of 30 plants and 50 warehouses | 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New York 


District Sales Offices in these cities: Atlanta, Boston, Buffalo, Chicago, Cleveland, Dallas, Detroit, Milwaukee, 
New York, Philadelphia, Pittsburgh, St. Louis, San Francisco 
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GAS WELDED PRESSURE VESSELS 


Composition of Best Base Metal and Filler Rod for 
Good Welds—Design of Weld—Annealing and Forging 
By S. W. Millert 


— HE use of containers or vessels made of various materials 
‘| for holding gases and liquids under pressure has been a 
common practice for many years. 

These vessels have been made of. all kinds of material and with 
or without joints as conditions and the fancy of the designer 
controlled. The vessels carrying heavy pressure have been usually, 
n the past, of riveted construction, although forge welding of 
such vessels, or parts thereof, has been practiced for a long time. 

Forge welding is expensive and therefore not suitable for many 
types of vessels. Riveted joints have also been used because of 
their ease of construction and of the certainty with which their 
efficiency may be calculated. Much of this certainty is due to our 
long acquaintance with them; to the many tests that have been 
made on them, and to the fact that they may be readily inspected 
both during and after their manufacture. From a construction 
standpoint, however, riveted jéints are objectionable for many 
reasons, among which is their decided tendency to leak. 

It must be always kept in mind also that many failures have oc- 
curred with riveted construction and that such construction is not 
as simple a matter as it would appear, if one were to be guided 
entirely by The fact of the matter is 
that in the case of a great many people, familiarity with riveted 
construction has developed a sort of contempt for the dangers ac 
companying it. 


what is sometimes said. 


It is only necessary to recall the protests that 
were made against the restrictions on double-riveted lap joints 
in the Boiler Code to see that this is true. 

Of recent years fusion welding of such vessels, usually in steel 
plate or sheet, has been used to a very great extent, the welding 
generally being done by the oxy-acetylene or metallic-electrode 
arc processes. These processes, when properly applied under 
proper conditions, produce a safe structure that has great ad- 
vantages in regard to cost, lightness, strength and freedom from 
possible Jeakage. 


Single Objection to Fusion Welding 

The only objection that can be raised against vessels made by 
fusion welding processes is that the integrity of the weld depends 
very largely on the honesty and ability of the welder, because it 
is very difficult, if not impossible, to inspect the weld satisfac- 
torily. This fact, coupled with accidents that have occurred, have 
created in the minds of many a suspicion that fusion welding 
processes are not safe and that pressure vessels made by their use 
should be condemned. 

Unfortunately, it is true that there have been accidents of a 
more or less serious nature from defective welds, or from those 
improperly made. It is equally true and equally unfortunate that 
vessels, whose parts have been joined by other means than fusion 
welding, have been equally productive of accidents, if not more 
so, and while it is also true that failures of seamless vessels have 
occurred, yet the advocates of fusion weiding cannot rely on any 
such statements to help their case. 

Construction of Unfired Pressure Vessels 

The real difficulty in the case of fusion-welded pressure ves- 
sels is that the art is so new that it has not been reduced to 
standard practice. The first welding torch was patented in 1903 
and the progress of the art was very slow at first. Really the 
velding of pressure vessels has not been in use to any great extent 
ior more than 10 or 12 years, and it is hardly to be wondered at 
*Extract from a paper presented before the Spring Meeting, 
tianta, Ga., May 8 to 11, 1922, of The American Society of Me- 

nical Engineers. 

‘Research Engineer, Linde Air Products Co. 


that the knowledge of, the art is limited compared with the knowl- 
edge of riveted joints and of the best methods of making them. 
Undoubtedly, when fusion welding will have been in use for as 
many years as riveting, those living at that time will wonder 
why there was any question of the value and safety of fusion 
welding processes, 

But on those of us who are living now and who are interested 
in fusion welding processes, lies the burden of devising means 
and ways of producing safe vessels, to which we can point with 
satisfaction and pride as being not only the equal of other con- 
structions, but far superior to them. 


The two main points of superiority in such vessels are their 
freedom from leakage and their much greater efficiency of the 
joint... As in other developments of mechanical and industrial 
processes, much has been done in the way of fusion welding by 
cut-and-try methods, and those of us who have been in the busi- 
ness for years can testify to the difficulties encountered. These 
troubles only stimulated the enthusiastic worker. and methods 
were developed which overcame many of them, but at great ex- 
pense and loss of time. 


Welding Efficiency 

When welding began to be studied in a more careful manner, 
much was said about the efficiency of a weld, i. e., the ratio of 
the strength of a weld to the strength of the material of which 
it was made. 

In what follows, I feel that it will be well to limit discussion 
to vessels made of steel plate or sheet, because it is this material, 
and vessels made of it, with which we are principally concerned. 
[ believe, however, that the principles which I shall attempt to 
develop are equally applicable to other materials. 

It was found by trial that the efficiency varied greatly, rang- 
ing from as low as 20 per cent to as high as 95 per cent, and 
sometimes higher. There was much discussion as to what per- 
centage should be used for the design of welded pressure vessels, 
and it was not tc be wondered at that with the wide variation 
in efficiency, no agreement could be arrived at as to what value 
should be assigned to the weld. 

After considerable study and experiment, I arrived at the con- 
clusion that it would be necessary to eliminate the consideration 
of this variable and unknowable efficiency, by either making the 
weld so strong that rupture could not occur there, or by making 
the plate so weak that rupture would occur there always. . It may 
seem that these two statements are the same, but they are not, 
as will be explained later, and it has finally become very clear to 
me that the second statement is the basic principle for the con- 
struction of safe welded pressure vessels. 

Factors Affecting Weld Efficiency 

It is easy to see that the efficiency of a weld may vary for dif- 
ferent reasons: the welder may be inefficient, the welding material 
may he poor, the torch or electrode may not be capable of proper 
operation, but beyond all these things, is the fact that the ma- 
terials, or base metals, which have been used for making tests 
vary very widely in strength. One test may have been made with 
50,000-Ib. material, another, with material of 65,000 Ib. tensile 
strength. With the same welding material and the same operator, 
the weld metal in the two cases should have the same strength. 
If we assume this at 50,000 Ib. tensile strength, the weld in the 
low-tensile-strength plate will have efficiency of 100 per cent, 
while in the high-strength plate the efficiency would be about 77 
per cent. Evidently these two results cannot be compared unless 
the strength of the base material be considered. Therefore, one of 
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the first things io do is to decide what kind of material to use for 
the base metal. 

It has been known for years that forge welding gives best re- 
sults in low-carbon material, and on the other hand, that tool 
steel is difficult, if not impossible, to forge-weld if full strength 
is desired. This is natural, because the high-carbon steel is easily 
burned at a temperature that will injure the low-carbon material 
but little. 

In the course of my investigations, I found several years ago, 
that in two very large shops, where fusion welding was one of 
the most important processes, they were using material of this 
character and had had splendid success with it. I have made 
numerous tests on various kinds of steel plate and found in these 
tests that the best welds were made in material of the same gen- 
eral character, that is, low tensile strength plate. 

Composition of Best Base Weld Metal 

I have, therefore, come to the conclusion that the base metal 
most successful for welding is of about the following chemical 
composition : 


Carbon, per cent ae ou BYERS. Fete 0.15 max. 
Manganese, per cent....... Mee em RB 0.60 max. 
Se. SR nae ee etbabaiias 0.05 max. 
Phosphorus, per cent............... aia ..0.04 max. 


It should have about the iollowten, ‘pheskaal: vhevecterieties : 
Tensile strength . 50,000 Ib. max. 
Yield point —.. aE noes at least half tensile strength 
1,500,000 
Elongation, per cent in 8 inch, 





tensile strength 

Further investigation showed, much to my surprise, that ma- 
terial of this composition and strength would not always weld 
well and I believe I have demonstrated that there is something 
more necessary than the above specifications if the most satisfac- 
tory material is to be obtained. 

The microscope shows that steel which welds badly contains large 
numbers of small non-metallic impurities, which are probably oxides 
or silicates, because the percentage of sulphur is too small to form 
so much manganese sulphide. This indicates poorly made steel, 
and evidently the co-operation of the steel maker is needed if 
we are to have satisfactory material with which to work. 

I have occasionally found that improperly annealed steel also 
gives trouble in welding even in the absence of non-metallic im- 
purities, but not to such an extent. 

I have no hesitation in saying that steel of the above chemical 
composition, if free from non-metallic impurities, is the best metal, 
in my opinion, for the making of pressure vessels. 

There is another reason for this statement and it lies in the 
fact that such material is very ductile, and will stand punish- 
ment in the nature of overheating or mechanical work that higher 
carbon steel will not stand, and inasmuch as there are always 
strains in welding due to the contraction of the heated metal, any 
material that will stand these strains and absorb them is much 
superior to one that will not. 

Much trouble has been experienced in welding long seams in 
such high-carbon material as ship plate and much credit is due to 
those who have exercised ingenuity enough to overcome this 
trouble, but it is much easier, cheaper, and safer to avoid it than 
to overcome it, and all my experience shows that the use of 
the material suggested will avoid the trouble. 

Welding-Wire Composition 

The welding wire ordinarily used for gas welding is a low 

carbon material of about the following composition: 


od Ul LF. aa hh 
Manganese, per cent.......... ....0.15 max. 
Phosphorus, per cent. ...0.03 max. 
Sulphur, per cent... ...0.03 max. 


It is a very copetully pues anodes. ory a superior quality, 
and gives very good results. In half-inch plate of sufficient 
strength to break the weld it gives a tensile strength of about 
52,000 Ib. per square inch in a double “V” weld when the weld 
is of equal section with the plate. I do not believe that it is 





strong enough, however, to allow for welds that ar 
imperfect, if it is desired to always break the plate and 
weld. 
I have therefore advocated low-carbon nickel-stec] 
following composition : 
Carbon, per cent...................... shee $2 


Manganese, per cent........................................0.50 t 
SRE OE Mies ke cee. 0.04 
Phosphorus, per cent................-.-..----<00-..0---- 0.04 


Peacienl, er GRE 3.25 ti 

This corresponds to the Society of Automotive Engit 
fication No, 2320. This material tested under the 
tions as the ordinary welding. wire above mentioned, ¢ 
sile strength of from 57,000 lb. to 63,000 Ib. in the wel 

Another Good Welding Wire 

I have no doubt that other equally good or better 
terials can be devised. I know of one that is better 
spects, but it is not quite ready for the market. Tests 
it have shown an average in 12 tests of 62,400 Ib. wit 
mum of 64,500, and a minimum of 58,600, so that th 
quite uniform. 

It should be clearly understood that I am not pres 
claims of «any particular materials, but that I am onl, 
results of my personal experience. I am advocating ver 
ly the use of a welding material of such character as 
easily make a sound, clean weld, of a base metal that 
enough to absorb the welding strains and to break alwa 
of the weld, and of methods that will always insure thes 

Under the head of methods, the type of weld is of im, 
I have demonstrated to my own satisfaction that a 
weld is never as strong as a double “V” weld. Th: 
quires twice as much welding material and is therefor 
pensive. A single “V” weld cannot usually be bent 
i. €., With the top of the “V” concave to the bend. Un 
a test, the chances are very great that the break will t 
through the center of the weld. The reason for this is 
impossible to get freedom from defects at the botton 
“V.” This is shown clearly by the photographs. 


Weakness of Single “V” Weld 

Iron oxide melts at a lower temperature than the ste 
flows down the side of the “V,” accumulating underm 
edges due to its surface tension, and when the welding 
applied there is a film of oxide at the bottom of the “\ 
der it, over which the melted metal flows, leaving a 
weakness. It also works up more or less into the botton 
“V,” leaving cracks which are frequently microscopic 
the less dangerous, 

According to my observation, the ruptures of welds, not 
in pressure vessels, or steel plate or sheet, but in cast 
other metals, have been with single “V” welds. I d 
call a case of a double “V” welded piece giving way in th 
We never use a single “V” weld if it is possible to us¢ 
“V,” even if it is necessary to weld overhead to mak: 
tom of the “V” sound. 

Of course, where there can be no bending, as in th« 
a convex head welded to a shell, there is no particular dang 
especially as the fiber stress is low. Also, if the double “\” 
cannot be used for any reason, there can be no argument 
the stress must be’ kept at such a point as will be sai: 
design changed to permit the use of the double “V.” 

A double “V,” on the other hand, permits of the burning 
of these defects, and if any do remain, they are in the cente: 
the weld, where their only effect is to slightly reduce the ten 
strength, which can be compensated for by increasing th: 
ness of the weld. This cannot be done with the single “\ 
cause increasing the thickness of the weld on one side increa» 
the fiber stress due to a given pressure, on account of th: 
centricity of the load. This can be readily seen in the testi 
machine, because the*test piece bends toward the bottom 
i fay 








luly, 1922 


Proper Welding Conditions Essential 
use of a double “‘V” may not be necessary in all cases, 
for all important work I am satisfied that it should be used. 
With double “V” welding, it is necessary to clean the scale care- 
fully from the second side welded before welding. This scale 
comes from the action of the air on the red-hot metal during 
welding of the first side, and if it is not removed it will get into 
the weld and make it weak and brittle. There are two reasons 
for this: First, melted steel will dissolve quite an amount of 
oxide just as water dissolves salt, but on cooling, when the metal 
crystallizes, it rejects to the boundaries of the grains much of this 
foreign material, and.as it has no strength, the metal is injured; 
second, if the oxide is present in large enough amounts, it is 
included in the weld, unless great care be taken to float it to the 
surface of the metal during the welding, with the same result 
as before. 

| might speak here of the necessity of forcing to the surface 
all foreign material during welding, as, in my opinion, this is an 
important source of defective welds. Another difficulty, which 
is really the same thing, is allowing melted metal to run over on 
to metal that has not been fused. As the latter is always covered 
with a coat of oxide, the result is a weak spot in the weld. It 
should also be noticed that the thicker the material being welded, 
the more liability there is of any or all of these defects occur- 
ring, and this is one reason for my belief that we should not, 
at the present time, attempt to use material of a greater thick- 

ness than % inch for making fusion-welded pressure vessels. 
Regarding the thickness of material, it should be noted that 
a single “V” weld in material 
“V.” is 14% inches wide. this 
surface at once with the welding flame, or with the gases from 
the arc, and the very hot metal comes in contact with the air and 
is coated with oxide. 


‘4 inch thick, using a 90-degree 
It is not possible to protect all 


The weld metal has to be remelted more 
or less, the amount of remelting and oxidation increasing as the 
thickness increases, 

Again, a single “V” weld is seldom welded through, even in 
the best welding shops, because objection is made to any drops 
projecting from the inside, for reasons which are sometimes good 
and sometimes bad. And as it is difficult, if not impossible, to 
avoid these projections, the welder stays away from the sharp 
edges of the “V,” which melt away readily, and ball up due to 
the surface tension of the melted metal. This balling up results 
in a wide opening at the bottom of the “V,” which is hard to fill 
up. The result of not going through is an unsound weld at the 
bottom of the “V.” 

Oxide Cause Rupture 

It may not be out of place to say a few words about the bear- 
ing of oxides on the weld strength. 
of rupture in steel fusion 
clusions. 


I have shown’ that the path 
welds is first initiated as visible in- 
If there are none of these, the next place they begin 
is at the grain boundaries, even when no foreign matter can be 
seen there at the highest power of the microscope. This is true 
in both gas and electric welds. It is known that such welds are 
over-oxidized, and the inference is fair, I think, considering this 
and other evidence, that oxides are the cause of the intergranular 
rupture. It is evident that every effort should be made to keep 
welds as free from oxides as possible. Tests indicate that the 
tensile strength of an oxidized weld in %4-inch plate is about 
43,000 Ib. per square inch. The yield point of the specified base 
metal would be something over 25,000 Ib. per square inch, so that 
there is quite a margin of safety in a poor weld, as far as tensile 
Strength is concerned, even when the weld is no thicker than the 
plate. It is commercially possible to reinforce a weld 15 per cent 
on each side, so that its section will be 30 per cent greater than 
that of the plate. Therefore the tensile strength of a poor weld 
reinforced would be, referred to the plate section, say, 55,000 Ib. 
square inch, or more than that of the plate. I therefore 
ncluded that a reasonable reinforcement of the weld is neces- 
ty for safety, The above figures are based on the use of 
‘aight low-carbon-steel welding wire. If higher-strength ma- 
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terial be used, the margin of safety is still greater. For example, 
the average tensile strength of the special-wire welds referred 
to is 62,400 and the minimum 58,600 referred to the weld section. 
A 30 per cent increase would mean an adjusted plate strength of 
about 76,000 Ib. per square inch, which is much higher than the 
upper limit for ship plate, 68,000 Ib. From a design standpoint 
it is, of course, desirable to use as strong a plate as possible to 
make the vessel as light as may be. But we must be sure that 
the plate is always sufficiently weaker than the weld, and allow- 
ance must be made for the defects that cannot be avoided in prac- 
tice, 

“I would again speak of the danger of assuming a weld value 
in design that is based on a plate stronger than the weld. Such 
a value is pure assumption, in spite of tests, because no account 
can be taken of the unknown in the sheet. If, on the 
other hand, the plate is purposely made enough weaker than the 
weld, there can be no danger of the weld giving way under any 
circumstances. lf it can be shown that this can be done under 
usual shop conditicns, it would be fair, I believe, to assign a high 
weld value to such construction. It should be kept clearly in mind 
that weld values have been in the past taken from welds made 
on different principles than those here advocated, and that they 
cannot be applied fairly under the proposed conditions. It is as 
if a riveted joint could be designed that had 150 per cent of the 
plate strength. Surely it would not be fair to assign to such a 
joint an arbitrary efficiency of 70 per cent. 


strains 


There must be a limit to the tensile strength of a weld, and in 
iny judgment, the margin by which the plate st-ength should be 
less than the weld strength, is not known with sufficient exact- 
ness to permit of any general statement being made as to its 
amount. 


Lower-Stensile-Strength Material Advocated 


Assuming that a weld 30 per cent stronger than the plate is 
enough to allow for usual defects in the weld, and that such a 
defective weld will always break the plate, we might assume that 
we could safely use 65,000-Ib. plate, and would be safe if the weld 
tensile strength were 65,000 Ib. per square inch and if it were 
reinforced 30 per cent. This would be true theoretically, but | 
am afraid of practical difficulties. The welding strains would not 
be absorbed by the plate as readily as with softer base metal, and 
there is doubt in my mind as to the welding qualities of such 
plate. I am strongly of the opinion that these difficulties are 
absent in the case of the suggested base metal. Therefore, it 
seems to me that till such tests have been made as will show 
beyond question that the use of high-tensile-strength plate is safe, 
we should use !ower-tensile-strength material, which is known to 
be satisfactory. It is important, however, to determine in the 
near future the possibilities of higher-tensile-strength material 
than that specified. 

One precaution that should always be taken for important work 
is the rerolling of the shell after it is welded. The reasons for 
doing this are that it is impossible, particularly with heavy sheets, 
to roll them truly round at the ends, and the flat spots that are 
left there are liable to cause trouble when the vessel is put in 
service, due to its tendency to assume a circular section under 
pressure. This puts a bending stress on the weld which it is not 
well suited to resist, while if the shell is rerolled, the strain be- 
comes tensile. Further, it tends to relieve the welding strain, if 
not to entirely remove it, and to locate defective welds. 


Relieving Welding Strains 


The question of annealing pressure vessels after welding, in 
order to relieve the welding strains, is one about which not much 
is really known. It would seem to depend partly on the thickness 
of the sheet. The thin sheet will readily distort during the weld- 
ing and relieve the welding strains, while a thicker one will not 
do this so easily. This is another reason for limiting the thick- 
ness of the material. Another thing that influences the strain is 
the diameter of the shell, as a large shell will accommodate it- 
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self to the strain more readily than a small one of the same 
thickness. 

The annealing of a pressure vessel may mean several things: 
First, heating of the weld and its vicinity to a sufficient tempera- 
ture to relieve the welding strain. Second, the annealing of the 
weld metal to reduce the grain size to make it more ductile. 
Third, the annealing of the metal next to the weld to remove the 
coarseness of the grain produced by the welding heat. There 
may be also, combinations of any two or all three of these treat- 
ments. It should be. clearly understood, however, that the tem- 
peratures for the three treatments mentioned are entirely different. 
The temperature for relieving the welding strain does not need to 
be more than a very dull red, say not over 900 degree Fahr., and 
even this may not be necessary, as is shown by the fact that 
many cast iron pieces are welded successfully without being heated 
to a dull red. 

The refining of the grain in the base metal requires a higher 
temperature, which must be above the upper critical or Acs point. 
This temperature varies with the chemical composition of the 
steel, particularly as regards its carbon content. This tempera- 
ture for the steel specified in this paper is about 1,525 degrees 
Fahr. 

The chemical composition of a weld varies not only with the 
composition of the welding wire, but.also with the method of 
its making. However, a gas weld made with ordinary straight- 
carbon-steel wire has a very low carbon content, not much over 
0.04 per cent, and for forged material, steel of this composition 
would have an Ac; point of about 1,625 degrees Fahr. 

It is well known, however, that a casting requires a higher 
refining temperature than a forging of the same chemical com- 
position, and by test I have found' that a gas weld made as de- 
scribed has a refining temperature of about 1,750 degrees Fahr. 

In an electric weld made with bare wire, there is a large per- 
centage of nitrogen, in some cases as high as 0.14 per cent, while 
the other elments are usually present approximately in the same 
proportions as in a gas weld. 


The presence of nitrogen entirely changes the critical points, 
and in the case of such a weld they appear to be absent. This 
does not mean that the structure of an electric weld cannot be 
altered, but it does mean that the temperature would have to be 
determined by experiment. 

In the case of nickel-steel welding wire, the weld contains 
over 2% per cent of nickel. Nickel lowers the upper critical 
point, depending on the amount of nickel present—in this case, 
about 50 degrees Fahr. 


It will therefore be seen clearly that annealing for any pur- 
pose except relieving the strains is impossible from a commercial 
point of view, as it would involve a double heat treatment. 

It is evident that it is not necessary to heat the whole vessel 
for the purpose of relieving the welding strains, and probably a 
dull red heat for a distance of 2 or 3 inches on each side of the 
center line of the weld in 14-inch material would be sufficient. 

It is doubtless true that either annealing and rerolling can be 
omitted in some cases, and that neither of them would be required 
for safety in other cases. But it seems clear that the higher 
the tensile strength of the plate, the greater the necessity of tak- 
ing these precautions. A further reason for using low-carbon 
sheet is that it is not liable to be injured by the welding heat as 
much as higher-carbon. material. 

It may be objected that the carrying out of these principles 
will be so expensive as to make it commercially impossible to use 
fusion welding for pressure vessels. There are two answers to 
this. First, the burden of proof of the correctness of the state- 
ment rests on those who make it, and until proof is given of its 
correctness, the mere assertion is not evidence. Second, if it be 
true in any case that safe practice (and this does not of neces- 
sity include all the precautions mentioned for every case) makes 
welding too expensive, then it is obvious that welding cannot be 
used. ; 

Further, there is involved the matter of salesmanship. If we 


believe that a properly welded vessel is better and s 
riveted one, we should be able to sell it in all cases 
worth the price, and if it were not worth the price, 
honestly urge its installation. 

It is quite possible that poorly welded pressur: 
much cheaper than well-riveted ones, and that this ha 
as a means of reducing prices in some cases. But if t 
those responsible for the poor welding cannot com: 
with clean hands, and their arguments would be in, 
tunately, such arguments are rarely heard, but unfort 
must make specifications which guard against such pos 

Welded Vs. Riveted Tank 

It may be of interest to consider the relative merit 
and riveted tanks as far as strength is concerned. 0; 
stance will be given. Assume the riveted tank to lh: 
riveted of %-inch plate of 60,000 lb. tensile strength 
in diameter. With a factor of safety of 5 it would 
140 lb. working pressure by the usual formula. [i 
tank were of the same dimensions of 50,000-lb. plat 
strength of 125 per cent of the plate, which is easily) 
would be good for 141 Ib., if a weld efficiency of 
cent were assumed, using the same factor of safety ar 
I really believe that the welded vessel is far superior t: 
one in this case, in every way. 

Objection has been raised to the use of welding be 
small resistance of welds to alternating stresses and 
which any pressure vessel is subject in service. It i 
if the base metal is stronger than the weld, the weld r 
under such stresses, but it does not seem to be so if the 
is weaker. 

In order to determine whether the ideas which | 
correct, a number of welded plates were tested and 





further tests of actual pressure vessels were conduct 


complete results of both sets of tests are presented 
pendices to this paper. 
Also through the courtesy of the Quasi Arc Weldt: 


number of tests were made in their Strohmenger alternati: 


ing impact machine, especially designed for testing w: 


test piece, 4 by 2% inches in section, with the weld 
flush with the base metal, is clamped in the jaws, wit 


h 


level with the center of the weld. The vibrating head 


on the test piece, the opening being % inch wide. The | 


is so adjusted that the test piece bends 5/32 inch on each 
its central position, so that the travel before impact is 
and the total bend 5/16 inch. The number of alternations i 


600 per minute. Of course, no quantitative results « 
tained, but the results were quite consistent in the 


tests made. 


One set of tests was made with two welding wires, an 


low-carbon steel, and 3.5 per cent nicked steel. 


Two bas 


were employed and 3 test pieces were made with each « 


tion, a total of 12. The results of this series were as { 


of 


No, 


Alterations 


Base metal 


Before Rupture 


Welding 


ihe 


57,000 Ib. tensile strength bar steel, Carbon steel 3300 
57,000 Ib. tensile strength bar steel, Nickel steel! 5600 
47,000 Ib. tensile strength plate, Carbon steel 4550 
47,000 lb. tensile strength plate, 


Average 


These results show clearly the superiority of the low-stru 
It might be said 


plate-high-strength-weld combinaticn. 


all 


Nickel steel 8550 all out o! 


unwelded plate gave about the same results as the nicke! 


welds. ; 
It seems clear that the stiff nickel-steel weld threw 


the 


into the soft plate, which broke just next the weld in tl 
coarsened by the heat, and if this zone has about the s« 
sistance as the solid plate, as the tests indicate, there can 
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f danger from alternating stresses in service, in a vessel 


in the same way. It should be remembered, however, that 


igher the tensile strength of the plate, the higher the carbon 


t. and therefore the greater danger from the welding heat, 


occur 

This has resulted in ruptures in heavy boiler plates, 

16 inches thick, due to the formation of a sorbitic zone 
the weld, and to the strains set up in the sheets by the weld 


This trouble can be avoided by preheating sufficiently 


This sorbitic condition would doubt- 


have an effect oh alternating stress tests, and such tests 
d be considered a necessary part of any program for study- 


no the value of plate for welding purposes. 


“How 


look 
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A SUGGESTION FOR WELDING SALESMEN 


do | 


when it is finished?” 


“How 


weld cast 


know you can weld?” does a welded job 


“Can you iron?” “br 


ass 


“Does a weld really hold the pieces together 


and so on; the prospective customer asks question after question 


The salesman must answer them, and very often can answer them 


positively, but his answers are hard to prove. 


een 


1 


If the prospect has 
stung on previous welding jobs, photographs don’t help a 


great deal. He has seen good looking jobs which proved to bs 
failures. He wants to get below the surface and see what the 
oint actually is. The salesman cannot carry a whole welding 
shop around on his back, and the prospect may not be interested 


nough to go to the shop and see for himself. 
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“What to do” in a case like this. 


A Portfolio of Welded Samples. 


Mr. A. D. Lansing, proprietor 


of the Lansing Welding Co., of Chicago, Ill., has devised an in- 


geni 


used 


us method of “sampling,” which is illustrated in the accom- 
panying sketches. 
welded strips, each in’ a separate pocket. 


A heavy leather carrying case contains five 
The different 
are: cast iron, steel, copper, brass and aluminum. The strips 


metals 


are about 5x1x1% inches, the weld running longitudinally through 


the strip. 


Each one shows four distinct conditions: (1) the 


metal bevelled for welding; (2) the finished weld; (3) the weld 
ground down to a smooth surface; (4) the welded portion nickel- 
plated. The pockets are just deep enough so that only the nickel 


plat 


out 
in 
wi 


not 
for 





d ends of the specimen welds can be seen when the case is 
openc 


d, and of course they all look alike. They can be pulled 


an inch and the prospect invited to locate the welded area 
he smoothed area. This is a good demonstration no matter 
her he is familiar enough with metals to spot the weld or 


inally all of the pieces can be pulled out and turned over 


inspection, as samples of what can be done with the torch 
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or the are. Of course a first class pessimist can cite a variety of 
reasons why this little outfit doesn’t prove anything, but a rea- 
sonable man would certainly be impressed favorably by a set 
of sample welds handled this way. It is small enough to carry in 
the pocket, yet complete enough to create a “welding atmosphere” 
wherever it is shown. The use of the small samples overcomes 
one of the greatest obstacles in selling the service of the welding 
shop, that the fact that such service is rather intangible. 
Give the buyer something to play with and he feels a little bet- 
ter acquainted with thé proposition. 


1S, 


WELDING ROD RACK 


Every welder knows the inconvenience and loss occasioned by 
the lack of a suitable method of keeping the various kinds and 
sizes of welding rods separate. The accompanying sketch repre- 
sents a simple, easily constructed, inexpensive rack for this pur- 
The to each individual need. 

The uprights marked A are made of steel, approximately 1/16 
inch thick, the grade used for smoke stacks is suitable, this stock 
being cut in pieces from 13 to 15 inches wide by 36 inches long, 
the number of upright pieces used varying according to the num- 
ber of divisions desired. 


pose, size cafi be varied suit 
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The strips marked B are made of number 12 gauge band steel, 
36 inches long. The 3% inch width makes 
a very satisfactory division but the 4 inch will give somewhat 
greater capacity. The rods marked C are made of 4% inch steel 
threaded on each end and of a length suitable to clamp the up- 
rights and supporting pieces together. This rack may be placed 
upon suitable supports under the welding table where it will -oc- 
cupy space which otherwise would be wasted. 


3% or 4 inches wide by 





A. E. F. CORPORATION EXPANDING 


The American Electric Fusion Corporation, Chicago, Ill, re- 
cently increased its capital stock from $30,000 to $40,000 and 
chose the following officers: E. J. Henke, re-elected president ; 
A. B. Sonneborn, vice-president ,and G. F. Strand, secretary ana 
treasurer. Mr. Strand is a new man in the organization and was 
formerly president of G. F. Strand & Co., machinists and pattern 
makers, 315 South Clinton Street, Chicago, Ill. When his shop 
was recently destroyed by fire, he joined the American Electric 
Fusion Corporation forces and will have charge of the manufac- 
turing end of the business. The company has bought the com- 
plete equipment of the Picturola Corporation, and has moved its 
plant to 972 Montana Street, where with 8,000 ft. of floor space, 
it will have six times its previous manufacturing capacity. The 
company’s business has increased from 300 to 400 per cent since 
a year ago. In the near future, it will introduce on the market 


three new types of machines, including a small spot welder and 
a seam welder. 
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WELDING IN THE 





TIRE INDUST Ry 


How the Electric Arc Serves Rubber Tire 
Manuiacturers by Reclaiming Broken Molds 


By A. M. 


N the process of manufacturing the casings for pneumatic rub- 

ber tires such as used on pleasure, and some commercial ve- 
hicles, the tire proper is built up to the proper form, after which 
it is inserted in a large mould of the proper size, and having the 
proper design worked out on the inside of it to produce the de- 
sired configuration of the tire tread. The general appearance of 
such a tire mould is illustrated by Fig. 1. It will be observed from 
this illustration that the mould is constructed in two halves pro- 
vided with lugs around the outer edge so that the two halves 
of the mould can be held together by bolts, each having a T head. 
One face of these moulds is a plain surface, as indicated by the 




















Fig. 1. Tire Mould rendered useless on account of severe damage 
received in service. 


front side of the mould, whereas the reverse face of the other 
half of the mould contains grooves so that a circulation of steam 
can be obtained when the moulds are placed in the vulcanizers. 
These moulds are subjected to very rough mechanical handling 
by the class of labor which load and unload the moulds into and 
out of the vulcanizing tanks. The vulcanizing tanks are usually 
constructed below the floor level, and contain a circular table op- 
erated by a hydraulic ram over the top of which a convenient 
chain hoist is located so that the moulds can be readily lifted and 
moved over the table. Approximately twenty of these moulds 
are piled one upon another on the circular table, which is gradu- 
ally lowered as the various moulds are placed in position. After 
the last mould has been loaded on the pile of moulds the lid is 
placed on the vulcanizer and secured in position. The hydraulic 
ram is then again lifted until the pile of moulds is thrust against 
the top of the vulcanizing tank, which relieves the bolts holding 
the halves of the moulds together from most of the strain. The 
next operation is then to turn live steam into the vulcanizer, which 





*Arc Welding Engineer, Westinghouse Electric & Manufactur- 
ing Company. 


Candy* 


circulates around all of the moulds and in betwe: 
through the grooves in the face of the halves of the : 
steam is approximately at 50 pounds’ pressure. T} 
kept in the vulcanizer under this steam pressure for 
4 to 7 hours, depending upon the size of the tire bein; 
the end of this time the steam is turned off and 
turned into the vulcanizing tank to arrest the vulca: 
and to reduce temperature of the mould, so that th 
moved and handled immediately without discomfort 
men. The workmen operate very rapidly in removing 








‘ 





Fig. 2. Mould shown in Figure 1 after broken portion was cleaned 
and prepared for welding. 


and in prying them open to remove the tires as quick 
sible. It is obvious therefore that the cycle of heating 
ing, together with the rough mechanical handling w! 
moulds receive, results in a very large amount of breakas 
thermore, the alternating heating and cooling cycle gradua 
the cast iron to crack and fail. The average life of a g 
mould is estimated at approximately 60 to 70 heat cycles. 

A mould which has been damaged severely in service an 
weuld ordinarily be ready for the scrap pile is indicated by |! 
It will be observed that the greater portion of the liftu 
have been broken from the half of the mould on the side towa 
the observer. To properly repair this mould the surface at | 
broken portion of the casting was thoroughly cleaned 
series of holes located on approximately 2 inch centers 
drilled and tapped for inserting % inch diameter bolts. Ordina! 
machine bolts were then turned into these holes and cut 
proximately % inch above the surface of the cast iron 
dicated by Fig. 2. The next step in the operation was t 
pieces of steel which could be substituted for the missing |us 
said pieces of steel being formed in the shape required tor © 
finished lugs. This piece of steel was beveled off along the 1 
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ive so that when it was placed in position formerly occupied by 

original lug, the’ welding operation could be carried on along 

beveled edge of the piece of steel and the surface cf the cast 
containing the studs. One of these pieces of steel in position 

+ the welding operation is also illustrated by Fig. 2. This 

wuld after being completely welded and reading for service is 

own by Fig. 3. 

Many of these tire moulds are very expensive, running as high 
- $700 to $800 each, owing to the large amount of hand work 
required to produce the intricate design desired for the tread of 
the tire. For this reason, therefore, when they can be repaired 
for a fraction of the*cost of a new tire mould, the welding opera- 
tion is very effective and ecoonmical. Especially is this true in 
view of the fact that the tire mould which is illustrated was put 
through 170 heats, at which time it showed no indication of failure, 
and the counting of the number of heats was therefore discon- 


tinued, 





Fig. 3. Tire Mould. This is the same mould 
shown in Fig. 1, after it had been com- 
pletely welded and ready for service. 


[he operations involved and the resulting expense for repairing 
the mould illustrated is indicated by the following data. It must 
be borne in mind when going over this cost data that this mould 
was much more severely damaged than is usually the case. The 
preparation of the surface of the casting, including the drilling, 
tapping and setting of the 150 % inch studs was approximately 
24 hours. Approximately 8 hours were required to form the pieces 
of steel necessary to replace the missing lugs. Approximately 40 
pounds of welding wire were required to do the welding work, 
the time required for the entire welding operation being approxi- 
mately 45 hours. The welding time for such work as this is 
unusually long because it is necessary for the operator to weld 
very slowly so as to reduce the heat accumulation at any given 
point to a minimum value, so as to have the cooling strains as 
small as possible to avoid fracture of the welding work when it 
is finished. The welding in this case was carried on, using ap- 
proximately 150 amperes, the total power consumption being ap- 


F proximately 100 kw.-hour. The actual itemized cost of doing 
x the complete job is indicated by the following table: 

¢ reparation of casting, including drilling, tapping and setting 

S, bolts, 24 hours’ time at 60 cents per hour —...................... $14.40 
7 150 % inch bolts at $2.00 per 100... .. 8,00 
T 


~teel prepared for replacing lugs, labor 8 hours at 75 cents 





per hour . ee = jinsecansidlicn de igjasdiailipodla tinea’: Sn 
Cost of steel used in lugs approximately ............-----..-----seeseneees 1.75 
Welder’s time, 45 hours at 80 cents per hour..................-...-..--- 36.00 
40 pounds of welding wire at 8 cents per pound........................ 3.20 
100 kw.-hours of power required from supply circuit at 5 
cents per kw.-hour A soveceulh dine csg eRe DOO 
Grund (08 occ ~casetenlgallcbieant woes eaemreaeaatiote $69.35 


A SAFETY VALVE FOR OXY-ACETYLENE 
INSTALLATIONS 


The Mattingly Automatic Valve Co., of St. Louis, Mo., re- 
cently announced a safety valve for oxy-acetylene installa- 
tions, the object of the device being to provide a means for 
automatically stopping the flow of gas from the tank in the 
event the hose should burst, or become burned or discon- 
nected from any cause. The illustration shows at the left 
how the valve is installed between the hose connection and 
the tank, and at the right a cross section of the valve. The 





Mattingly Automatic Valve. 


valve is opened by pulling outward on the ring in the end of 
the stem. This causes the main valve to move off its seat 
to open position. The manufacturers state that the valve will 
remain in this position under all operating conditions of the 
torch until the pressure is relieved beyond the hose ‘connec- 
tion at which time the valve closes instantly. This principle 
has for some time been used in the construction of valves 
for pipe lines and water gauges and has this year been de- 
veloped for oxy-acetylene welding and cutting apparatus. 


“SALLWELD” ASBESTOS PAPER 


The Sall Mountain Co., of Chicago, manufacturers of as- 
bestos products, have been supplying a special grade of 
asbestos paper for welding to the trade through its jobbing 
connections and recently christened its product “Sallweld.” 


Dealer accounts for this welding paper are being actively 
solicited. 





The Chicago office of the Carbic Manufacturing Co. has 
moved from 111 W. Washington St. to new quarters at 565 
W. Washington St. 

The Universal Electric Welding Co., Long Island City, 
New York, recently moved from 67-69 Sixth Street to 90 
Webster Avenue. 








The Metal and Thermit Corporation suffered a loss of 
$50,000 June 24, when a fire destroyed one of the buildings at 
its plant on Cornelson Ave., Jersey City, N. J 





It is reported that the Wheeling Oxygen Co. is planning to 


erect a new plant for the manufacture of commercial oxygen at 
Warwood, W. Va. 
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The REGO TORIT No. 13 


Has Hundreds of Money Making Labor 
Saving Uses for Every Repair Man 


ERE is another attractive addition to the well known 

Rego line of welding and cutting equipment. The Rego 
No. 13 outfit consists of a torch about ten inches long, weigh- 
ing only a few ounces, a set of four tips, one of which is made 
especially long and slim for radiator work and battery repair- 
ing, a soldering copper which clamps over one of the tips and 
which will melt solder within thirty seconds from time of turn- 
ing on the gas, five feet of rubber hose, and a connection for 
auto acetylene lighting tank. 


With the long tip you can work between the fins of a radi- 
ator and solder up a leaking tube without cutting the fins 
away. With the large tip you can heat a two pound soldering 
copper in about a minute, or braze a steel bar three-quarters 
inch in diameter. 




















A Few of the 
Many Uses of the 
Torit Torch No.13 


aN 


Radiator Repairing 
Heating Rivets 
Soldering Tinware 
Babbitting 

Cast Iron Soldering 
Joining Light Tubing 
Thawing Pipes 
Aluminum Soldering 
Soldering Electrical 
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W HANDY REGO OUTFIT 
TORIT NO. 13 


NSTANT HEAT FOR SOLDERING, LIGHT 
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BETTER WELDING PRACTICE 


Best Ways and Means of Advancing the Art of Oxy- 
Acetylene Welding from the Place It Now Occupies 


Chicago, 
Saturday. 
Dear Ed: 

Had rather an interesting time last night. One of’ the 
boys is leaving town for good, so some of the old guard got 
up sort of a farewell dinner for him. I didn’t know anything 
about it until they called me up. Guess they just learned I 
returned. Some of the faces were new to me and I didn’t get 
their names, but when you get men like Goodrich, Mackenzie, 
Austin, Dunham, Mueller, Campbell, Maeurer, Slack, Cook, 
Macleod, Jardine, Doc Ernest Senhert and as many more to- 
gether, you may rest assured that someone is going to start 
talking welding. That’s just what happened and I figured 
you would be interested in hearing about one particular angle 
that was taken up. 

The question arose as to the best ways and means of ad- 
vancing the art of oxy-acetylene welding from the place it 
now occupies. You can rest assured that there were plenty 
of suggestions. (Did you ever see a welder that couldn't 
do a lot of suggesting?) Taken as a whole, though, they 
were impractical. Then a new comer got the floor and I 
thought a few of his points were pretty well put. I couldn't 
get his whole talk, but here’s about the way it ran: 

First he went back a few years to show the early applica- 
tions of the process. How to begin with the apparatus was 
very costly, as well as the oxygen and acetylene, both of 
which were quite difficult to obtain. The skepticism that 
arose at very turn and the necessary demonstration and 
efforts of the pioneers to obtain a fair trial and hearing for 
this new and most wonderful method of fusing metals. 

Not very much time was spent in dwelling upon the 
history of the process, but just enough to bring out the potnt 
that it was a fight from the beginning. In most every line 
they were unbelievers and really had to be shown before 
they'd be convinced. Slowly, but surely, the process kept on 
growing. More manufacturers of apparatus appeared and 
very soon traveling salesmen began preaching the gospel. 
Some of these men became overly enthusiastic at times and 
in an effort to close a deal would endeavor to show how 
anybody with the intelligence of a fifteen-year-old boy could 
set up a welding plant and do good work without any ex- 
perience, whatsoever. Arguments of this sort may have 
helped to sell welding equipment, but it did not tend to 
elevate the status of the process. When plants were sold 
under these conditions, who did the welding? Skilled welders 
were not available so the company purchasing equipment 
would pick out one of its own men. Would this man who 
was to handle this powerful repair agent and also apply it to 
manufacturing, be the brainiest in the company’s employ? 
Would he be a first-class machinist or a tradesman of any 
kind? No, invariably no, for they couldn’t be spared. He 
usually was the “roust-a-bout;” the man who was not a suc- 
cess at anything else. 

He went on to explain that like every other rule, there 
were exceptions to this means of making a welder, but that 
the majority of companies took men they couldn’t use in any 
other capacity and let them handle the welding. For the 
most part these men were uneducated and consequently 
didn’t go to books for their instruction, rather, they experi- 
mented in the shop and found that after a bit they could 
join metals in pretty fair shape. Perhaps their advice and 
help would be sought in the repair of emergency breakdowns 
about the plant. After one or two successes their estima- 


tion of their own prowess would know no limit. [; 
them, they now admit that they are all the oldest a: 
the best of all welders and it is quite a difficult pr. 
to tell any of these men anything at all pertaining to 

According to this fellow, all welders should have { 
first name “Alibi.” It appears that once in a whil 
will fail, but that never bothers the welder; immed 
gives you the reason. Either the metal was of a \ 
grade; the “filler rod” not the correct size; the fu 
his goggles the wrong shade; the gauges were creep 
tip was the wrong size or somewhat “jimmed,” }: 
under any circumstances is the welder at fault. 

Recognizing conditions as they are, something 
done to instill greater confidence in welding if the 
is to continue to grow. This is a day of efficiency 
can greater efficiency be obtained in welding? If th: 
can be placed on the right spot the question is answ: 

Oxygen and acetylene producers; carbide makers; a; 
manufacturers; steel, cast iron, brass and aluminum n 
foundries as well as the customer and welder, all | 
every time a job that can be welded is turned dow 
failure made. Realizing this and remembering that 
dustry, if it may be called such, has already gone t 
most of the birth pains, should lend added zest in 
for greater efficiency. 

Someone suggested that all welders join the union: 
which they are closest associated, thereby getting great 
operation from their fellow workers. In answering t! 
pointed out that records showed that this had been tri 
in a number of different industries, but it didn’t seem | 
prove the status of welding. Railroads were taken as 
ample and citations made where the welding standard: 
lowered many per cent when the welding was taken 
under one head and split up among the different cra 
seemed but natural that if a welder were working on 
work that he be under the supervision of the boiler shop 
man. Likewise in the blacksmith shop; machine shop, « 
on the welder should be working under the different for: 
and not under one head for there might be a conflict i: 
ing too many bosses on the job. However, in actual pi 
tice the railroads have learned that the boss welder idea 
the best and many of them are returning to it. 

Welding schools for teaching advanced work was next tou 
upon. He was perfectly frank in stating that in his opi 
by far the greater majority of schools now giving welding in- 
struction are not successful. The reason for this he account: 
for by showing that in order to give proper instruction, th 
tuition fees-would be exorbitant. In the first place training 
cannot be all given from text books, oxygen and acetylen 
must be used. Usually the more gas a beginner burns, t! 
more he learns. A “set-up” of large tanks will not last ; 
student very long, yet the cost will be from twelve to fiftee: 
dollars. Perhaps five or six such “set-ups” will be necessary 
before the beginner gets even a fair foundation. In man) 
schools the instructors, it seems, receive a very meage! 
salary, ranging from seventy-five to one hundred dollars a 
month. These men couldn’t possibly be well versed with 
welding or they would be out earning many times this amoun' 
doing regular welding, yet we know that it requires a pro- 
ficient instructor to give the proper training. The subjec' 
matter is also a serious problem around schools. The ('s- 
covery and purchase of the correct material to work upon 
is another important phase not to be overlooked. Summed 
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t could readily be seen that in order to get the right kind 
training a fee of one hundred and fifty to two hundred 
ollars per week would have to be charged to break even. 
at kind of imstruction is therefore to be expected from 
ese schools where the entire fee for welding amounts to 
ten or twenty dollars? 

Che school idea was approaching his conception of a solu- 
tion to the problem of obtaining better work from the present 
welders. The school affords a wonderful opportunity to both 
beginners and advanced welders if properly conducted. But 
there seemed to be another hitch here. How to get the welders 
to the school was the question. Some time ago a school 
was opened where any kind of advanced welding could be 
taken up. The organizers calculated that many employers 
would grasp the opportunity to give their welders a little 
better education and in turn do better work for them. How- 
ever, this school did not last long. Why? Perhaps the rea- 
son stated awhile back gave the answer—each welder thinks 
he’s the oldest and best welder and being of the uneducated 
type, is not far sighted enough to see that he might learn 
many things if he but opened his eyes. . The school did not 
prove popular, and consequently it closed. 

The certifying of welders might insure greater welding effi- 
ciency, but that, too, might have its objections, he pointed 
out. Examining boards’ would have to be appointed and 
maintained at available points throughout the country where 
the welders could be examined and certified as to their 
proficiency. This, however, would be a practical affair and 
if carried out would certainly advance the art of welding. 
But there seems to be yet a better and more satisfactory 
method to consider. Could not a means be found whereby 
a welder could be examined in his own shop 
environments? 


with all its 


The foremen and men overseeing the welding in 
shops are not as a rule welders themselves. As a 


most 
result a 
solution must be found which will permit their knowing 
whether each man is producing good sound welds. Assuming 
that it’s quite out of the question to determine by looking 
at the outside of a weld whether it’s a perfect fusion all thc 
way through, another way must be found. . There seems to 
be but one answer; if the parts being welded cannot be tested, 
then similar welds can be made and given destructive tests. 
This will show any welder’s ability to make good sound 
welds, 

How could this procedure be applied in practice? Simply 
as follows: In many plants there are a number of welders 
employed. These men are assigned to different classes of 
work and it’s usually the one who finishes up his’ work the 
best who is considered the best welder. This may be all 
wrong. There may be other men, working on other parts 
who could make much better welds on the inside than the 
one who gives the fine finish, They may be more skilled 
in handling one metal than other. The foreman should know 
this and profit by it. By having a series of tests, this in- 
formation is available and better results are forthcoming. 

For an example let us assume that we are for the mo- 
ment in a boiler shop where a number of welders are work- 
ing. The welding standard wants to be improved or it may 
be that there is a very particular job coming up where the 
most skilled operator is required. Now in most shops the 
oldest man is considered the best welder for very often he 
teaches the other men all they know about welding, but this 
does not always prove to be the case. Some men seem to 
be more given to welding than others. Much like musicians, 
some people learn to play with very little practice, while 
others may practice all their lives and never reach their goal. 
‘he foreman of this shop, in order to carry out his observa- 
tions, has some strips sheared off the plate the men are work- 
ng upon. These strips need only be two and a half or three 
nches wide and say six or eight long. Two of these pieces 
ire given to each man with instructions to fuse the smal! 


ends in the best possible manner. He may take all the time 
he wishes; can choose whatever torch and tip he thinks best; 
the work is set up and prepared in any manner with this 
single exception: The weld MUST be made from one side 
only. The size of the filler rod, his goggles, etc., are of his 
own choosing, the idea being to have him work under what 
he considereds ideal conditions so that there will be no 
chance for alibies. Even go so far as to explain that after 
the weld is made it is to be broken and examined for pene- 
tration, flaws and’uniformity of grain. Being forewarned in 
this way, a welder should do his best. When the welds are 
made, they are allowed to cool slowly and then broken over 
an anvil or in a vise by hammering back and forth. When 
all the. tests have been treated in this way the parts can 
either be placed on exhibition or the results printed on the 
bulletin board. What will happen if the oldest welder turns 
out the poorest weld? Will he not feel ashamed of himself 
if he possesses any pride at all and hurry down to some shop 
after hours and practice up? A test of this kind given once 
a month will actually let the men see the inside of their 
welds and after examining, they will all strive to overcome 
their faults and aim for the head of the list. What then 
would be the results? Simply this: First, the men would 
become better welders for they could see their faults and cor- 
rect them. Second, the owner of the shop would be helped 
because his work would be turned out better, Third, the 
welding industry would be benefited on account of the higher 
standards. 

In shops where various metals are handled, tests can be 
made in the same way only using different metals in the 
monthly tests. In the one-man shop. tests of this kind should 
also apply. Just because a man is boss and welder all in 
one, is not reason enough for him to assume that his welds 
are right. He owes it to the industry which helps him to 
live, to help elevate its standing. It’s the inside of the weld 
that really counts and every man handling a welding torch 
should thoroughly appreciate this fact. 

In winding up his talk he laid special stress on the help 
that the traveling salesmen and representatives of the many 
firms interested, directly or indirectly, in the welfare of the 
oxy-acetylene industry could give in lifting up its standard 
and extending its application if, in the terms of the vernacular, 
they would be instructed to cut out the bunco and tell the 
welders in plain English just how they can forge ahead and 
produce better welds. 

Gee, Ed, I had no idea when I started, that this would take 
so long to tell. Had I known, I might have picked up a 
stenographer some place and dictated it. You know it’s no 
effort at all for me to talk. You know me, Ed, I can talk 
just as fast as the other fellow and some times just a little 
bit faster. Ill now ring off. 

Kindest regards, 


Shep. 


BLACKSMITH SUPPLY MEN TO MEET IN CHICAGO 


The 1922 convention of the International Railroad Master 
Blacksmiths’ Supply Men’s Association will be held at the 
Hotel Sherman, August 15 to 17. Welding by the ‘electric, 


gas and thermit processes is one of the subjects in which this 
association is interested. 


GAS PRODUCERS TAKE HOLIDAY 


The annual summer meeting of the Gas Products Associa- 
tion is scheduled to be held on July 17-20, at Mackinac Island, 
Upper Michigan. The members will meet at Chicago and 
start the party by enjoying a twenty-four hour boat trip on 


the S. S. Manitou. Convention headquarters will be at the 
Grand Hotel. 
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Possibilities of Better Testing. 


ESTING welds by electrical and magnetic appar 

cecently been accomplished on a small scale, wit! 
bility that such apparatus can be improved and furt! 
oped to the point where such tests can be made to 
the present-day destruction tests. A device whi 
enable an inspector to test the entire length of a we 
out injury to the parts would put welding on an enti 
footing. Attempts are being made to perfect such 
and such attempts deserve encouragement. Thx 
test available at present is the service test, becaus: 
specimens are not positive indication of what the tot 
production is worth. X-ray Testing is another poss 
great promise which has not so far progressed }x 
laboratory stage. The latter method, by the way, 
have received more attention abroad than in Ameri 


f 





The Micro-Photograph. 


ICTURES which look like bird's-eye views oi 

scrambled eggs turn out to be photographs of tir 
surfaces, magnified a hundred times. They are the | 
lesson the welder can find, for they take him dow: 
heart of the weld and show him that things ar: 
which he cannot possibly see with the naked eye. S 
which appear to be closed turn out to be full of sn 
and metal which he thinks is clean is discovered to 
peppered with impurities. The microscope backs 
instruction book at every step, showing in a convii 
ner the results of good and bad welding practice, t! 
of heat treating and hammering, and the nature of 
at any desired spot. It tells the welder more about | 
in fact, than he can learn. with the same degree « 
from any other source. 


falsehoods. 


It doesn’t lie; it is more apt 





The Tales Men Tell. 


T is usually difficult to pass fair judgment on a 

turing plant at long distance. Men come and <¢ 
spread stories of their own impressions and impressio 
apt to be biased. Take a big welding plant, for ey 
The complaints of men who have left it might easil 
third person to believe that a deplorable state of mis: 
ment existed. But along comes a workman who leit 
own accord, with a good “character,” and savs it is t! 
place he ever had—because they supplied clean metal | 
on and gave the operator a chance to make sound 
throughout the day. It is pleasant to listen to this 
talk because it’s optimistic. The welder who is looki: 
a job will have a better chance of finding one if he 
his hammer at home. 





How Do You Charge the Transient Customer? 


IS is the Summer that Pa decided to motor across 

country with his family and spend his vacation on | 
Joe’s farm. He strikes a mean stretch of road a few 
from your shop and limps in with a broken frame. \Vhe: 
you notice from his license plate that he is three hundred 
miles from home and at your mercy, how much art 
going to charge him for an hour’s welding? All yor 
get or all you ought to get? If you charge him five dollars 
too much and he knows it (and he usually does) don't 
think he can do five dollars’ worth of harm to the welding 
industry? The welder who charges a fair price for the 
with his usual profit attached, doesn’t really lose any monc) 
The biggest thimg he loses is a chance to get one man 50 
on the whole welding proposition. 
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PREST-O-LITE 
Reaches You As You Want It 
When You Want It Without Delay 


The manufacturing and distributing system of Prest-O-Lite 
embraces forty-eight plants and warehouses placed with a view 
to meeting every possible requirement from any part of the 
country without loss of time. 

Normally you are supplied with Prest-O-Lite from the plant 
or warehouse nearest you. If, however, circumstances re- 
quire, your orders are filled from another plant or ware- 
house without delay and you pay only your normal freight. 
Any extra freightage is met by Prest-O-Lite as an integral 
part of Prest-O-Lite Service. 

Prest-O-Lite users everywhere have enjoyed the benefit of this 

Each Prest-O- Lite user protection against shortage and delay. 


looks to his nearest District An inquiry to our nearest District Sales Office will bring you 


Sales Office not merely for information about our latest sales and service plans. 
arrangements to adequately 
cover acetylene needs, but THE PREST-O-LITE COMPANY, Inc. 
for helpful co-operation and General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 
advice on any matter in- BalfourBldg.,SanFrancisco; InCanada:Prest-O-LiteCo. of Canada,Ltd., Toronto 
volved in the use of acetylene. DISTRICT SALES OFFICES 
Pittsburgh i San Francisco St. Louis 
Buffalo Clean Dallas Boston 
Milwaukee Atlanta * Philadelphia Detroit 
New York 
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THE SCIENTIFIC SIDE OF WELDIN: 


Resistance Welds—Contact Welding —Spot Welding— 
Welding Wire for Iron and Steel—Material to be Welded 
By E. A. Atkinst 


(Concluded from the June issue) 
EFORE examining the structure set up in cast iron welds, 
it will perhaps, be as well to start with a structure of or- 
dinary cast iron; this is shown in Fig. 41. The light areas 
show’ the iron-silicon portions with black flakes of graphite 





Fig. 41. Cast Iron. Fig. 48. 


running through them; also there will be seen some pearlite areas 
containing the combined and these the 
network which contains the phosphorus. 


carbon, surrounding 





Fig. 44. Are Weld in Cast Iron Made With Mild Steel Filling. 





*Lecture delivered at a general meeting of the British Acetylene 
and Welding Association, on Thursday, September 22, 1921. 

+General Works Manager, Messrs. Rylands Brothers, Ltd., 
Warrington, 





Are Weld in Cast 
Blow-hole. 


The structure of an arc weld made in cast iron 
Fig. 42, and on this will be seen a large blowhole in ¢! 
portion, manifestly caused by the gases formed 
carbon being oxidised. An edge of the blow-hok 
Fig. 43, and this micro-photograph also explains 





Iron Showing 


Fig. 43. 


Are Weld in Cast Iron Showi 
burised metal. 


welded cast iron becomes so intensely hard, as the whit 
structure on the edge of the blow-hole is coimposed of 
carbide of iron, caused by the carburising of the cast irot 
the graphite going into solution. This intense hardening 
iron in arc welding is one of the problems which has t 
with and, no doubt, can be solved by the use of a suit 
under proper conditions. The junction of a weld mad 
iron with a mild steel filling by the arc system is 
by Fig. 44. In the micro-photograph it will be not 
complete fusion has taken place at the joint line, but her 
unfortunately, the mild steel has become highly carburised 
the taking up carbon from the cast iron. 





In the welding of cast iron the oxy-acetylene process uJ 
present certainly shows many advantages, as by this 
almost complete homogeneity at the junction can be 
this being brought about by the use of a highly sili 
iron, the silicon performing the very useful purpose oi 
the graphite from geing into solution and thus forming t! 
cementite. Unfortunately, the use of this kind of filling 1 
in the are system results in the silicon being rapidly 
away. To show how uniform a structure is obtained in 
acetylene cast iron weld the micro-photograph, Fig. 45, ha 
prepared. In this it will be observed that there is not 
deal of difference in the material on either side of the 
line. 

Resistance Welds 


Butt-resistance welds can be made under suitable conditior 
all kinds of steel. In Fig. 46 the junction is shown 
per cent and a .10 per cent carbon steel welded togeth 
Through the rapid cooling it will be observed that the .50 
cent carbon on the right hand shows the martensitic structur 
which means that in this condition the bar on bending 
break on the right hand of the joint. Careful annealing 
restore the material to its proper tough condition and the remar> 
able change of structure that follows from this 
shown, of the same joint, in Fig. 47. On the left of the ju 


proces 
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Achievement 


=<! Achievement—in terms of 
service to you—is here rep- 
resented by types of G-E 
Arc Welding Equipment. 











T WD Self-Excited Constant 
Bea El Are Welder to 


From the first sets for hand supply power to one operator. 


welding operations to the 
new type of Portable Semi- 
Automatic Arc Welder— 
the General Electric Com- 
pany has been a pioneer in 
the design and manufacture 
of equipment which gives 
to Industry the broadest 
uses of arc welding. 


G-E Arc Welding Special- 
ists are at your service to 
select the right equipment G-E Automatic Are Welder builds 
for production, repair, or shafte, axles, ete., and is glee used 
salvage in your plant. 


for welding seams of pipes, 
tanks, etc. 











G-E Semi-Automatic Are Welding 
Lead is a device to be attached to the 
G-E Automatic Arc Welder which 
obtains the continuous welding feat- 
ures of the automatic welder, and 
permits the operator to direct the arc 
as yequived the conditions of the 
work. 







G-E Portable Semi-Automatic Arc 
Welding Equipment is the most ad- 
vanced met of arc welding. 


General@Electric 
Sanions Company iiieaae - 
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of this micro-photograph the low carbon steel will be seen in its 
normal condition, and on the other side of the junction the .80 
per cent carbon steel is shown in the pearlitic condition. 

The junction of a resistance weld made with two pieces of 
mild steel is shown in Fig. 48, the fusion in this case being so 
good that no line of junction is visible, the grain size is large, 
this, of course resulting in hardness. The same joint after an- 





Fig. 45. Acetylene Weld in Cast Iron. 


nealing is shown in Fig. 49, giving the characteristic structure 
of an annealed mild steel without showing any definite joint line, 
quality of the material being practically the same as that of the 
steel before welding. 

Foreign matter will sometimes get into the junction of a butt- 
resistance weld and upset its qualities, thus if the ends of a bar 
are badly rusted the oxide may not be completely squeezed out, 
and, if not, shows up as the black. patches in the micro-photo- 
graph, Fig. 50. Perhaps one of the worst elements to be as- 
sociated with welding is tin, as at the high melting point of steel 

Contact Welding 
Contact welding, in which rods and wire are welded together 





Fig. 46. Resistance Weld of .10 and .80 Carbon 
Steel Bar as Welded, 


this element rapidly combines with the iron and forms a hard 
compound, this is particularly shown in the micro-photograph, 
Fig. 51, being that of a resistance weld made on tinned-bar steel. 
In the micro-photo it will be observed there are black and white 
areas. The white areas show the hard-tin-iron alloy. That this 
compound is very brittle will be seen by the fracture shown on 
the micro-photo, Fig. 52, where the grains of iron are separating 
when the bar is slightly bent. 





by simple cross contact to form fabric for rein{ 
other purposes, is now very common, and occasional! 
ties develop in connection with same. With low 
of about .10 per cent there is no difficulty as this gi 
weld at the junction, as will be seen by the micro-; 
Fig. 53, but when the material gets up to about 





Fig. 47. Resistance Weld of .10 and .80 Carbon 
Steel Bar After Annealing. 


carbon, brittleness is set up in the wire or rod materi 
ing the weld. The cause of this is plainly obser, 
micro-photograph, Fig. 54. The white centre porti 
the junction from which the carbon has been oxidised 
on the areas immediately adjoining this the martensitic 
is shown, thus setting up great hardness in the mate: 
inevitably causes fracture. Also high sulphur and 
phorous have a deleterious effect both in contact and 
welding, the amounts of these elements, however, wi! 
defective welding vary with each other and with 
element. 


Spot Welding 


Spot welding is now so commonly carried out that 
it will be of interest to show what takes place in th 





Fig. 48. Resistance Weid of Two Mild Stee! 
Bars as Welded. 


two pieces of sheet are welded together. This is s 
micro-photograph, Fig. 55, representing a section o! 

on two pieces of 16 gauge iron. Only a part of the we! 

is Shown on which it can be seen that.a small blob of 

been imprisoned in the centre, due to the scale on 

and also it will be, noticed that there is a definite ellipt 

within which the structure of the metal has been affected : 
diffusion. \. 








Welding Wire for Iron and Steel 
\< there is so much discussion as to whether Swedish charcoal 
better-or worse than mild steel, it will be interesting to 
-ve the difference between the two structures of these respec- 
* aterials when they both have the same chemical compo- 





Fig. 49. of Two 


annealed. 


Resistance Weld 
Bars, 


Mild Steel 


The micro-structure of Swedish charcoal rod is shown in Fig. 
56, on which the grains of pure iron, together with not only a 
slag thread, but small blobs of same are visible. 


Fig. 57 
mild steel feeding wire, and on this, while there is practically 


1S a g) od 


an absence of slag, there are one or two small dark areas of 
pearlite which, as has previously been mentioned, contains what- 
present in the steel. A little 
show that charcoal wire cannot possibly have any advantage over 


ever carbon is reasoning will 
very low carbon mild steel, but rather, perhaps, through the 
ibsence of slag, the latter material would be the better of the two 
for the purpose. 
High percentage of sulphur in feed wire is always a disadvan- 
tage, as this element is usually found in the steel in the form 
of globules or threads of sulphide of manganese, as shown on the 





Fig. 50. Resistance Weld Containing Oxide. 
micro-photograph, Fig. 58. “These sulphides melt at a consid- 
erably lower temperature than that of the iron, and, 
quently, when the high temperature of the weld is attained the 
sulphides are in a condition of boiling and so cause sputtering of 
the metal. ‘his is also true of a high phosphorus content, and 
as this element as a phosphide of iron is very often in a segrega- 
ted form, as shown by the white areas on Fig. 59, the same low 
temperature effects as with sulphur is obtained, in addition to 
the fact that phosphorus can only be eliminated by special means, 
t and if not so removed causes brittleness of the joint. 


conse- 
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A defect in filling wire which is not generally known is the 
inclusion of enormously large numbers of small specks of slag or 
oxide in the steei; these are particularly well shown by the micro- 
photograph, Fig. 60. On counting the number of specks on this 
photograph it should be remembered that they are on an area 
one hundredth part of the diameter of the photo circle. Measure- 
ment and calculation have shown that some feed wires will have 
as many as 140,000 of these specks to the square inch, and in 





Fig. 51. 


Resistance Weld of Tinned Iron Bars. 


some steels examined it has been calculated that they contain no 
less than 50 millions of these small globules to the cubic inch. 
These specks of slag or oxide will, of course, melt at a much 
lower temperature the will, therefore, cause a 
serious disadvantage in various forms of welding. 

A good deal of experimental work has been done to find out 
the changes which take place in the composition of the deposited 
material after passing through the arc in electric welding, and 
so that the issue would not be confused it was arranged that the 
feed wire should have the same composition as the material upon 
which it was deposited. Results of a group of these experiments 
are tabulated below: 


than steel, and 






































CHANGES IN CHEMICAL COMPOSITION oF MiL_p STEEL FEED MA- 
TERIAL AFTER ELECTRIC WELDING. 
A B | Cc D 
j | 
Wire. Weld. | Wire.| Weld.| Wire.| Weld.| Wire.| Weld. 
i i 
Carbon oa 030 |" 49 | =.040 | 71 |= OF 
Silicon Trace; .010 .081 030 | .17 16 -082 -O18 
Sulphur .009 .006 | .044 .019 029 -018 -032 006 
Phosphorus|  .012 .010 | .068 | .016 | .062 043 | .018 | Trace 
Manganese! .12 028 | .61 | .14 | .84 .16 .60 17 
Nickel .... 
| 
E | F G 
denice oF 
Wire. Weld | Wire. | Weld. Wire. | Weld. 
} 
(Silicon (Manganese 
Steel) Steel) 
Carbon........ ll 04 
Silicon......... 16 .09 4.2 2.60 
Sulphur....... O17 022 
Phosphorus 057 048 
Manganese. -74 Trace 11.64 9.47 
Nickel ......! 3.29 2.0 











In the welds -A, D and E it will be observed that about 60 
per cent of the carbon has disappeared from the feed material in 
being deposited. In B and C, where a high carbon wire is used, 
it will be noticed that about 90 per cent of the carbon has dis- 
appeared, which shows that the use of a high carbon wire under 
certain conditions has very little advantage over that of a low 
carbon material in the resulting deposit. The removal of the 
silicon is somewhat erratic; in some cases a large percentage has 
been removed and in other cases very little. With regard to the 
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Fig. 52. Resistance Weld of Tinned Iron Bars, 
Showing Fractures. 


alteration in the amounts of sulphur and phosphorus, it will be 
seen that in weld A, which was carried out with an ordinary flux 
coated electrode, there has been very little alteration, but examina- 





Fig. 53. Contact Weld of .12 Carbon Steel Rod. 


tion of the sulphur and phosphorous contents in welds B. C and D 
show that there has been a remarkable reduction of these elements 
in the weld material in all three cases. This, it might be ex- 
plained, was brought about through the use of a special, what 
might be called, anti-sulphurphos flux. 





Fig. 54. Contact Weld of .20 Carbon Steel Rod. Fig. 57. Mild Steel Welding Rod. 





Pn 


dine OO 
Fig. 55. Spot Weld in 16 Gauge. Fig. 56. Swedish Charcoal k 


With regard to manganese, it will be seen that 
of the top table show a loss of about 75 per cent 
manganese in the feed wire. 

Tests have also been carried out on one or two cas: 
steel, and the results tabled for weld E show that 
containing about 34% per cent of nickel had been used 
third of this disappeared in the welding process, w! 
singularly, practically the whole of the rather high 
manganese disappeared. Tests with a steel containi 
cent of silicon gave results of no particular value, exc 
ing that about 40 per cent of the silicon disappeared in | 
Tests with steel containing about 11% per cent of 
showed that about 80 per cent of the original mangan 
in the deposited metal, giving it the properties of 
high manganese content. 


Material to be Welded 


In carrying out welding jobs it is very often forgot 
composition of the metal to be welded has a most mate: 
upon the efficiency of the resulting weld. Welders 
blamed for bad results when the defect in the weld has 
tirely due to the bad quality of the metal of whi 
is composed. Cases of this description are occasional! 
in connection with high phosphorus mild steel and p 
high phosphorus wrought iron, and in a piece of work 
met with the wrought iron attempted to be welded gav: 
ture as shown on the micro-photograph, Fig. 61. On t 
areas (white) showing the phosphoric structure can b 
the melting point of the phosphorous portion is low, 
diately run into the joint with disastrous results. Wit! 
of material a suitable flux should certainly be used. 





Fig. 58. Sulphur in Feed Wire 
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: Trade Mark 















A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 
Carbolite is carefully manufactured from 


best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 
a thoroughly clean product, uniform in size. 


Carbolite is made in all standard sizes and 


can be supplied fromptly from warehouse stocks. 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 


General Offices 


DULUTH, MINN. 
WAREHOUSES IN ALL CENTRAL STATES 


Sevvugeore 
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Fig. 59. Phosphorus in Feed Wire. Fig. 60. Oxide in Feed. Fig. 61. High Phesphorus 


Non-Ferrous Welds 


As showing that perfect welds can be made with the oxy-acety- 
lene process in non-ferrous metals, the following micro-photo- 
graphs have been prepared. 





Fig. 62. Acetylene Weld in Copper. 


The welding of copper is illustrated by Fig. 62 which shows 
perfect union at the junction. The welding of brass is shown by 
Fig. 63, in which it is extremely difficult to pick out any junction 
line at all. Aluminium can, of course, be perfectly welded by a 





Aluminium alloy with a suitable filling material is, per 
easily weldable than the pure metal, and to show hx 
can be properly welded, the micro-photograph, Fig. 6° 
prepared. Examination of the structure will show 
is no distinct line of separation between the filling and 


Cyc-Arc Welding 


This perhaps, the most recent of all methods of wel 
combination of are and butt-resistance welding and 
tremely good results in certain classes of work. A mici 
graph showing the joining of a brass stud on to a 
plate is illustrated by Fig. 66. On this it will be m 
there is an intermediate band which, no doubt, is 
copper and iron, and probably -a trace of zinc. T! 
shown to greater advantage in Fig. 67, the micr: 
being that of the same welded joint after annealing. 
need be said that on account of the high temperatur« 
nearly the whole of the zinc is volatilised from the 
junction of the metals. 

The joining of dissimilar metals is no new thing i1 
as there are a small number of expert acetylene weld 
make extremely good jobs in the uniting of all kinds 
and alloys, both to themselves and to each other 

In conclusion, from what has been said above, it w 
be agreed that there is more in the art and practice of t! 
of metals than appears on the surface, and for the var 
esses to advance in usefulness as they ought to do, it is 
for a good deal of research work to be done. In addit 
essential that the proper training of welders should |b 


} ’ 


welder who is blessed with sufficient intelligence and experience. on along the best lines of, instruction, and that cert 
The structure of this type of weld is shown in Fig. 64, and like competency should only be granted to operators after | 
all good aluminum welds, shows complete fusion at the junction. test of their capabilities. 
, 
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Fig. 63. Acetylene Weld in Brass. Fig. 64. Acetylene Weld in Aluminum. 


Fig. 65. Acetylene Weld in Aluminum [ish 
Alloy. 
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Why Some Welds Fail 


OME Welds fail, due to a poor quality Welding Metal, 


some to a poor quality Plate or Base Metal, and others 


ee 


see ee Me ie kts 


to the combination of both. 


But welding conditions being equal, the highest efficiency 
is secured from the combination of a suitable base metal and 
dependable welding material. 


The specimens illustrated here are perfect—due to a com- 
bination of a good plate and Page-Armco welding materials. 


Page-Armco Welding Rods and Electrodes—the guaran- 
teed Welding Material—the purest Iron Wire made com- 
mercially. 


Guaranteed 99.84% Iron 


Conforms in all respects to— 


American Welding Society Specifications. 
Gas Welding Rods, G-No. |-A. 
Electrodes, E-No. 1-A. 


Page Steel and Wire Co. 


Bridgeport, Connecticut WH 


MANUFACTURERS OF INGOT IRON 


RODS—ARMCO Ingot Iron and Special Analysis Steels. 

WIRE—Plain and Galvanized—Spring, Rope, Telephone, Telegraph, Bond, 
Strand. 

FENCE—Woven—Right of Way, Farm, Industrial, Factory Partitions, Gates, 
Machine Guards, Window Guards. 


Carried in stock by distributors in all industrial centers 
District Sales Offices 


New York Pittsburgh San Francisco Portland, Ore, 


wari Bs . - ®: - 
DL ISR S| ba gh 


PAGE -ARMCO 


WELDING RODS and ELECTRODES 
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GIVE WELDING A CHANCE 
Editor: 

During the several months of my membership in the 
American Welding Society, I have attended two meetings in 
the Metropolitan District. In making a survey of the dis- 
cussions held at these meetings and in compiling the various 
papers as they have appeared in The Welding Engineer, it is 
to be assumed that the main objective—militarily speaking— 
if the followers of the torch and arc is to promote the art of 
welding. Much of the credit for this goes to the manu- 
facturer of welding apparatus. He in particular, leaves nu 
stone unturned to induce those who have not adopted weld- 
ing to do so. Excellent propaganda has been distributed to 
these firms in which they are told of the vast sums that may 
be saved by the application of welding in their systems of 





Fig. 66. Cye-Are Weld of Brass on Iron, as 
Welded. 


production, Eventually they are sold a machine. Every one 
is happy. The manufacturer goes his way some dollars richer 
and happily believing he has helped to further the art. But 
it seems that all he has accomplished has been the selling of 
a machine. Now we have a firm with a new machine and a 
lot of literature. They form the nucleus of a welding de- 
partment. A head for this department is created and fur- 
nished with the literature. They hire a welder or perhaps a 
demonstrator accompanied the machine and spent a few days 
breaking in a man to operate it. It is then that welding 
takes the stand on trial for its very existence and in many 
cases is left without counsel. 


In the few years that I have been connected with welding, 
I have found only one welding foreman or supervisor who 
knew anything concerning welding. In every other instance 
the men in whose hands the destiny of welding was placed 
were unfit for the position. Some there were who honestly 
doubted the worth of it. Others foreseeing and fearing the 
result of an increase in the usages to which welding might 
be put, have thrown every obstacle in the path of it in an 
endeavor to bring discredit and ruin to the idea of welding. 

It is all very well and necessary to strive to promote weld- 
ing in new and untried fields, but our work should not stop 
with the selling of a machine. Why not consolidate what 
ground we have gained and stand by to offer a helping hand 
and to see as the saying goes, that they “do right by our 
Nell.” 


Among those who are injuring the future of welding is the 
man who sells apparatus and tries to minimize the human 
element. There are those who try to create the impression 
that all that is necessary to produce a perfect weld, is to 
point the torch or electrode in the general direction of the 
job and presto—it is done! I have been told that two years 
ago one firm advertised that a child could run their machine. 





This is not only unfair to the welder, but to th 
ness. 

Mr. Lorn Cambell, Jr., has written: “Mor: 
upon the ‘human element’ than anything else, for 
plant will not do the welding any more than a }| 
forge will produce chains, chisels, tongs or any 
by itself; it is the ‘know how’ of the operator that ; 
duces results. Any of us might go out and 
doctor’s equipment, but this act would not make | 
Much schooling and experience is necessary, and s 
the welder, whom we might term a metal doctor 

Mr. S. W. Miller, president of the American W. 
ciety, recently said: “The problems confronting ou: 
are many and varied. It is gradually being found 
welders cannot be made in six weeks except for th: 





Fig. 67. Cye-Are Weld of Brass on Iron— 
Annealed. 


operations. While there is not complete agreement 

on the best method of training welders, the work is 
gradually crystallized and the condition will improve rapi 
as soon as those vitally interested appreciate the rea 

of proper and thorough training, not only in the actual | 
dling of the apparatus, but in the fundamental princip|: 
volved.” 

Facts such as these, when stated by such noted author 
on the subject of welding should not be overlooked by 
salesman when interviewing a prospective customer. |! 
be by far the best policy to acquaint the new buye: 
the part that is played by the welder. Play fair with | 
because eventually he will discover this fact for himselt 
feeling that he has been stung and that this welding, |i} 
number of other new-fangled ideas, is a failure, he ma) 
his machine and warn every friend he has against it. 

We are endeavoring to teach an idea which is almost 1! ' 
entirely new to those whom we hope to interest. ©: 
interest has been awakened, let us strive to keep 
Many of us know and have felt the influences that are working 
against welding. There is no longer any doubt but that weld 
ing shall revolutionize many systems of production 
rivet will take its place beside other antiques. In \: 
repairs, the patch—soft and otherwise—is fast going into 
discard, and so we could continue through the different |" 
of business. But let us not lose sight of the fact that ¢! 
man who drove the rivet and the man who put on th¢ 
are not standing by applauding while the man behind | 
mask and goggles takes his place in the never-ending &°' 
of the survival of the fittest. j 

Let us demand and see to it, that there is given into 


ing the fair chance it deserves. 
J. L. Culler 

















FRE-FLO 


—the most economical 
cast iron filler rod made 


It is a fact that FRE-FLO 
requires less than one- 
half the flux that is used 


with ordinary rods 


Challenge the statement 


Samples free 


Atlas Foundry Company 
Guardian Bldg., Cleveland, Ohio 
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The WIEDERWAX 


Kerosene Oil Burners 


Are the most economical 
to operate 


Guaranteed not to carbonize. 


This insures perfect combustion, which means 
the most heat with the least oil. 


Always working to the full efficiency. 


The saving will pay for the burner in a short 
time. 


Throws a spreading flame just right for preheat- 
ing, 

Write at once for circular and let us tell you 
what a perfect burner will do. 


Distributors wanted 


Geist Manufacturing Co. 
ATLANTIC CITY N. J. 


Manufacturers of Kerosene and Fuel Oil 


Burners and Preheaters 
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CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 


Seip eT 





Packed in 
non-return- 


able steel 


WELLL, 


drums con- 


So 


iH 


taining 100 
Ibs. net. 





Manufactured by 


Gas Tank Recharging Co. 
Works: Keokuk, Iowa 
General Office: - Milwaukee, Wis. 


Distributed by 
Kansas City Oxygen Gas Co. 


MANUFACTURERS OF COMPRESSED GASES 
Distributors Imperial Welding and Cutting Equipment 
1805 Grand Avenue 


KANSAS CITY, MO. 
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ARC WELDING MONEL METAL 


The Use of Metallic Deoxidizers Has Resulted in 
Sound, Strong, and Moderately Ductile Welds 
By P. D. Mericat and J. G. Schoener} 


£ HE welding of Monel metal by the oxy-acety!ene torch has 

never presented any particular or unusual difficulties, such, 
for example, as would riot be presented by steel under the same 
circumstances. Rods, sheet and castings of Monel metal are regu- 
larly welded by; this method and sound, strong and moderately 
ductile welds obtained. Although the practice in such welding is 
not essentially different from that used with steel, detailed in- 
structions &re issued by the International Nickel Company, pro- 
ducers of this alloy, for the oxy-acetylene welding of Monel metal 
in all forms. 














Fig. 1. Section Through Monel Metal Arce Weld Made Without Coat- 
ing Electrode. 


Attempts to arc-weld this metal have hitherto not proven simi- 
larly successful, whether by the carbon or the metallic arc method. 
In such trials the general experience has been that it is difficult 
to produce consistently, welds which are sound and free from 
blow-holes, ductile and free from shrinkage cracks. 

Inasmuch as the arc-welding method offers in many cases the 
advantage over the oxy-acetylene one of lower cost, the research 
department of the International Nickel Company has for the 
past six or eight months been engaged in an effort to develop 
satisfactory arc-welding practice for the metal. The particular 
objective sought was to develop a method of producing sound 
and ductile welds, free from cracks. 

The Welding Properties of Monel Metal 

It is now generally recognized among those expert in weld- 
ing that the behavior of a metal in the foundry; i. e., in being 
melted, poured and cast in a.chill or sand mold throws light 
on its behavior during welding as, of course, would be expected. 
A weld is but a chill casting frozen to its mold. This viewpoint 
has proved particularly useful in the case of Monel metal. 

When this metal (in its virgin form free from manganese) 
is melted and brought to the correct “pitch”; i. e., such that 
it has the right carbon content, which varies according to the 
use from 0.10 to 0.30 per cent, a casting poured from it either 
in a chill or in a sand mold will in general neither be malleable, 
ductile nor free from blow-holes. The addition of ferro-man- 
ganese or metallic manganese together with about 0.1 per cent of 
metallic magnesium will, however, “deoxidize” the molten metal 
and a casting or chill bar or ingot poured subsequently will be 
both sound and ductile. 


It seemed apparent from consideration of the first difficulties 


encountered in arc-welding that the metal melted by the are ab- 


*From a paper presented before the Metropolitan Section of the 
American Welding Society. 
tInternational Nickle Co. 
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sorbed sufficient cxygen from the surrounding air t 
re-deoxidation in order to make it again malleab| 
may be observed that special deoxidation is not n¢ 
acetylene welding because the operator uses 
which protects the hot and molten metal from th: 
This view has been confirmed by subsequent tests 
definitely ascertained that just as Monel metal mi 
dized” before casting into sand molds and ingots 














Fig. 2. Section Through Weld Made With Coated Mon Met 
Electrode. 





_also “deoxidized” in producing satisfactory arc-wel 


agents which are found to be superior for this pur; 
same as those used in the foundry; viz., magnesium 
and silicon, in the order of their importance for this 0; 


Deoxidation During Welding 
We have found that these agents are best employed 
of alloys, ground -to from 50 to 100 mesh and app 
welding rod of bare Monel wire as a thin coating. It 














Fig. 3. Are Welded Monel Sheet Which Was Purposely Bent Un 
It Cracked. 


that the alloys used for this purpose must be sufficient 
and preferably, also, soft, that they can be powdered. 
which we have found entirely successful is very 
of denatured alcohol containing % Ib. to the gallon 
Other similar binders would undoubtedly serve equall) 
According to our experience the exact composition of 
ing powder may vary within moderately wide limits, th: 
thing being to introduce into the welded metal about t 
of manganese and. silicon and particularly. of magnes 
are generally used for deoxidation in the foundry. 
should introduce from 0.05 to 0.50 per cent of magnesiu! 
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Swedox Welding Rods and Wire 


SWEDOX welding wires and rods are the pioneers of all welding wires. For over 12 years they 
have been recognized as the foremost and most reliable of all products. Their use in practically every 
known industry has proven their superiority. The quality maintained has never been equalled. 


NONOX SWEBOX SQUARE ( CASTOX 


LEKTROX SWEDOX MANGANOX 
GAS CARBOX ALUMINOX 
ARC CARBOX a 

VANOX BRAZOX 

NICKOX TOBIN BRONZE 
KROMOX , 3 | } ‘ii i COPPER ALLOY RODS 
RAILOX = -” \ Wi MN) 


aH 
h Wane. i] 
e ih CASTOX-BRONZOX 
CASTOX Welding 2od 3 r r i ALUMINOX FLUXES. 


Immediate Shipment of any quantity large or small from either our Chicago or Detroit warehouse. 
Unequalled service—we ship the same day. 


FREE trial samples furnished upon request. Our experts will solve your welding problems. Send 
them to us. 


CHICAGO, ILL. Cnifital d (c -» DETROIT, MICH. 
127 N. Peoria St. Sieel &e juste ni ompanyy Warren & Bellevue Ave. 


WELDOX 
Asbestos Welding Paper 


HE original welding paper, that has stood the “Test 

of Time.” Not the ordinary asbestos paper manu- 

factured for many uses, but a scientifically prepared, 
long-fibre, pure asbestos paper developed for one pur- 
pose—to furnish a welding paper capable of withstanding 
hard usage and high temperatures without giving off 
noxious and injurious smoke, gases and fumes. Your 
men naturally can do better work when WELDOX 
Asbestos Welding Paper is used on every welding job. 


WELDOX Asbestos Welding Paper comes in 50 Ib. 
and 100 Ib. rolls, 36 inches wide. 


Test a Free Sample with a torch. Subject it to 
physical tests. “WELDOX” in your shop and available 
for every job will save in many ways: It lasts longer; 
it cuts out eye and lung sore for the welders; it there- 
fore aids in turning out_better work in less time. 


All rolls specially wrapped, and labeled “Weldox” 


Asbestos Mittens, plain or one finger and thumb. 
Asbestos Mittens, 23-inch length over all. 
Asbestos Gloves, 5 fingers. 

Asbestos Leggings, 16-in. to 30-in. lengths. 
Asbestos Aprons, made to specifications. 
Asbestos Masks. 

Asbestos Fib 

Asbestos Cloth. 











d 
i 
i 
7 





























fF pe 
a =F) 
K-G | 


Cutting Welding 


TORCHES 


Any Length Desired 
for Any Gas Desired 


K -G Welding and Cutting Co., Inc. 


Home Office and Factory 
556 West 34th St., N. Y. City 


SALES OFFICES: 
Philadelphia, Pittsburgh, Chicago, Springfield, Mass. Norfolk 
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If it’s Asbestos, we have it. 


F. D. Farnam & Co. 


. Office and Warehouse 
359 N. Wells St., Chicago, IIl. 
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0.20 to 1.00 per cent silicon and at least 0.20 per cent of man- 

ganese; the upper limit of manganese is not important, as an ex- 

cess is not harmful. An excess of magnesium or silicon, how- 
ever, will tend to produce dirty or brittle metal respectively. 
Preparation and Composition of Coating Powder 

We have applied these coatings dry simply by making a sus- 

pension of the powder in the dilute shellac solution and dipping 

the wire into it and allowing it to dry. The coating can also be 

















Fig 4. Bend in % Inch Monel Metal Are Welded Pilate. 


applied by brush, although at greater expense of time and with 
greater loss of material. This coating we have found adheres 
well and will not be removed by packing and transportation. It 
will vary in thickness, but on a 5/32 inch wire will run about a 
pound to 600 feet and approximately 2 per cent by weight of 
the wire. 

The alloys to be used in the preparation of the powder may 
vary widely when consistent only with the condition that all 
must be powdered and that certain limits noted above as to mag- 
nesium and silicom content always be maintained. We have had 





Fig. 5. Photograph of Monel Metal Are Weld. 


entire success using ferro-manganese or metallic manganese and 
one of the silicon-manganese-magnesium alloys produced by the 
Electro Metallurgical Company and having the following com- 
position as described in their recent booklet: 


Grade No. 1 Grade No.2 Grade No. 3 


Per Cent Per Cent Per Cent 
Magnesium .. eee: 25 to 30 14 to 16 8 to 10 
Manganese ........ ..................-. 20 to 25 27 to 33 45 to 50 
Silicon. ............... sucmmple 06 tT, 45 to 50 40 to 45 
Carl 6. cdhcin ick tedinne cent thd DER. TBO Max. 0.20 Max. 0.20 


Any of these alloys can be used alone or in conjunction with 
from 1 to 2 parts of ferro-manganese. Of course other alloys 
or combinations can be used to give similar results. We have 
used the manganese-magnesium-silicon alloys No. 1 and No. 2 
alone and in conjunction with equal parts of ferro-manganese and 





have not been able to observe much difference between 
with the different composition. 

Ferro-manganese alone of with % of that part of { 
gives good welds at times, but they are not as consiste: 
and ductile as with the simultaneous use of some mag1 
latter seems to be the essential part of the coating, a: 
the manganese and silicon aid in deoxidation and in 
proper fluidity of the molten metal,—and consequent 
weld surface,—they serve perhaps also in large part 
carrier for the magnesium. The latter cannot be er 
also too reactive to be used in the pure form as it oxi 
it ever gets into the weld. The manganese and silicon 
tect it until it is absorbed in the molten weld. A 
nesium, nickel-copper-magnesium or nickel-silicon-mag 
of similar type could be used as well for magnesiun 
they are also brittle. 

Some Tests of Arc-Welds 

To illustrate the results we have obtained with the , 
type-deoxidizer described above, the photographs show: 
1 to 6 are presented. Particular attention is drawn to p 














Fig. 6. Top Surface of Monel Metal Are Weld, Ground, Buffed and 
Etched. 





No. 1, which shows the blow-holes generally encounter 
welding even with the greatest care, but using bare 
wire without the deoxidizer coating. This should be 
with No. 2 in which a section is shown welded with the 
coating. 

These welds are sound and practically as ductile as 
on ordinary low-carbon steel. The photographs show c 
of from 30 to 45 degrees in % inch Monel plate. 

Tensile tests carried out on 2 inch and 3 inch wide 
strips of Monel plate gave the following results, with w! 
tests on the same material with the oxy-acetylene torch 
for comparison. 


Tensile Tests of Arc-Welded and Oxy-Acetylene Welde: 
Wide Strip of Monel Plate 








Tensile 
Strength, 
Size pounds per Elongation 

Arc-welds, in. squareinch in 2 in. Fracture 
-250x3 23,300 shade Ragged—two blow! 
-255x3 . Bye Ragged—no blowho! 
.260x3 a ae aE re Ragged—one blowhol: 
.245x3 Ge 2k ee Ragged—four blowholes 
.250x2 37,400 8.0 Irregular, slightly 
-250x2 50,200 10.5 Ragged 
.250x2 44,200 5.5 Ragged 
.250x2 55,500 11.0 Irregular shear 
.250x2 65,000 12.5 Ragged shear 
.250x2 60,500 9.5 Ragged 
.250x2 48,300 8.0 Ragged 
.250x2 49,200 12.0 Sq. break 

Average 47,100 9.70 

Oxy-acetylene h 
welds, in. : 
.250x3 44,600 10.5 Sq. tensile—two blow ; 
.240x3 35,100 shel Sq. tensile ragged ; 

holes 
.235x3 45,500 8.0 Sq. tensile—one blowhol ™ 
.230x3 50,500 9.5 Sq. tensile—3 blowhol: 
Average 43,900 9.3 


Special Features of Arc-Welding Monel 


Aside from the use of the special deoxidizer described 

arc-welding with Monel metal is not essentially different in 

tail from that with steel. § 
With work % inch thick and over, a 5/32-inch welding wi! . 



















“Quality 
Protects 


Profits” 


TORC 


Reg. U. S. Pat. Off. 


Non-Flash Apparatus 


Unequaled 
Records for Success and 
Size of Installations! 






The high standing TORCHWELD en- 
joys in the iron, steel and metal working 
industries has been earned—only as such 
things can be earned—by giving down- 
right good value! 


TORCHWELD patented construction 


provides many advantages, invaluable to 
the welding and cutting of metals. 


Equal Consumption of Oxygen to 
that of Acetylene for welding. 


Equal Gas Pressures for Welding, 
and lower pressures than usual 


for cutting. 


Freedom from flash-backs—regard- 
less of the size of the welding or 
cutting job, — gases properly 
mixedibeyond heat radius of the 
work. 


Positive safety, whereby any at- 
tempted flame propagation into 


the welding or cutting torch is 
expelled. 


Consider also that TORCHWELD welding 
torches are machined from solid bar brass 
stock, and that principal parts of the cut- 
ting torches are similarly made; all perma- 
nent joints are brazed. Heavy duty welding 
tips are machined from solid bar copper stock, 
and are sufficiently heavy to make them sturdy, 
long wearing, and free from seating troubles. 
TORCHWELD torches are as well balanced 
as the beam on a scale; they do not tire the 
operator, 


A comparison of qualities and prices will reveal values 
you will eventually require and demand in torches, 
regulators, and general welding and cutting equipment. 


Buy Torchweld Now! 


Torchweld Equipment Company 
Fulton and Carpenter Sts., Chicago, Ill. 
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“RACO” 


MILD STEEL ELECTRODES 
for ELECTRIC WELDING © 


is a general purpose wire, guaranteed to con- 
form with the following specifications: 


Penna, R. R. Specification No. 156A 
B. & O. R. R. Specification No. 191D 
.-£. Specification No. 106 

N. Y. N. H. & H. R. R. Specification No. 161 

U. S. Navy Dept. Specification No. 46S10a 


Also furnished dead soft annealed. 


“RACO” COVERED ELECTRODES 
FOR ELECTRIC WELDING 


“RACO” Covered Electrodes are used with either 
alternating or direct current where bare wires will 
not give satisfactory results. 


“RACO” IRON ELECTRODES FOR 
ELECTRIC WELDING 


This wire may be used with success wherever import- 
ed Norwegian or Swedish wire has been considered 
necessary. 


“RACO” MILD STEEL RODS 
FOR OXY-ACETYLENE WELDING 
Copper Coated 


VILL dddddbshddidddddded WITTE LLL LL LLL LLL a 







Answers the usual railroad, shipyard and industrial 
requirements as are allowed by authoritative regulat- 
ing bodies such as the American Bureau of Shipping, 
the Interstate Commerce Commission, etc. 





WLLL LAA hhe 


/—- *RACO” WILD STEEL WELDING WIRES | 
ELECTRIC 
eS) 
© : 


From  REID-AVERY COMPANY 
‘ 














SIIVIMTTMMAAGS TIN AES AGS st 


Qiet and Washington nave. 
PHILADELPHIA, PA 








Blue Label 


Colored labels in this style identify 
each different kind of RACO WIRE 
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VISSTTS) 












Samples for testing and des- 
criptive booklet sent promptly 
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REID-AVERY COMPANY 
21st Street and. Washington Avenue 
Philadelphia, Pa. 
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of Monel, for work from % to % inch, one of from 3/32 to % 
inch should be used, the best current being 180-200 and 75-125 
amperes respectively. 

It is best to make the whole weld at one operation and not to 
build it up in successive layers, as the latter method will likely 
give cracks and unsoundness. The weld should be well built up 
above the surface, as there are almost invariably small pinholes 
just under the surface of the weld, even with best welding prac- 
tice. ; 

An important variation from usual practice with steel is that 
of making the welding rod positive instead of the work. When 
the latter is made positive the metal tends to drop from the elec- 
trode amd does not flow freely and continuously. 

In welding sheet, the usual angle should be left for shrinkage 
amounting to approximately 4 inch per linear foot of weld. 

The plate, rod or casting should be well cleaned of all scale 
by grinding or machining on both sides of the weld edge and it 
is well to coat these edges, by the use of a brush, with the same 
deoxidizer as is used on the rod. 





THESE WELDING OPERATIONS HAVE MADE FOR 
ECONOMY IN THE SHOP OF THIS WELDER 


Chipping the V with a flogging chisel or an air-driven chipping 
hammer keeps the crack moving instead of repairing it, in many 
cases. Especially in this true in castings where there is little duc- 
tility in the metal. Harry Kohler, welder for the Kutztown Ford & 






















Preheating Large Sugar Pan. 


Machinery Co., of Kutztown, Pa., has found that in chipping the 
V, excessive chipping may be overcome by drilling a small round 
hole just beyond the end of crack. Any break will terminate in 
this round hole. 


In welding several cracks in the bottom of a large sugar pan 
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How Pump Castings Are Preheated. 
Mr. Kohler used some ingenious preheating methods. Instead of 


building a fire all over the pan, as is the usual practice, he 
changed the scheme a little. By raising the pan up on jacks, he 
found that he could build his fire under the pan in such a way as 
to have the flames play directly on the broken parts and also upon 
a generous area around them. This was affected by placing 
pieces of sheet tin about the pan after the fire had been built un- 
der it, thus obviating the necessity of heating thé upper parts of 
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the pan where it was not required. The economy broug 
by this move can be realized when the size of the pan 
mto consideration. It was 9 feet in diameter, about 

and about 2% inches thick. An overhead traveling cra, 
available. This was‘also a very helpful facility, for j: 
greatly in shifting the heavy pan about. 

Two pump casing castings were brought to Mr. Koh 
had cracks in them to foundry shrinkage. These castin; 
difficult to weld in, inasmuch as they were all round 
exception of a flat flange. He preheated both casting 


V cut deeper than ord 
to assure deep fusios 


Ys MV 





Stee/ Plate > Salted ae V" to hold 
added meta/ in place. Plate loosens 
easily after weld. 


Suggestion for Getting Penetration on Heavy Castings. 


same time and cut the V’s with a cutting torch. After th: 
feres were fully prepared plain raw iron rod was added 
pieces were welded. Asbestos sheets were used to cover ¢ 
during the heating process. 

As an aid to the welding of heavy section where there is 
sibility of not achieving sufficient penetration, Mr. Kohle: 
gests the use of a steel plate bolted under the V. Then t! 
walls of the V should be chipped so that some of the plat 
show beneath. This, he states, makes it certain that all sid 
the metal have been caught. The plate comes off easily whe: 
casting cools. 





BASTIAN-BLESSING CO. “ADOPTS” TORIT LINE 


An arrangement has been consunimated between Th: 
tian-Blessing Company, manufacturers of Rego welding 
cutting apparatus, and the St. Paul Welding and Manufaci 
ing Company, manufacturers of the Torit welding 
cutting equipment, by which The Bastian-Blessing Com, 
has taken over the entire output of the St. Paul Welding 
Manufacturing Company’s line of soldering equipment, | 
preheaters and acetylene generators. 


The St. Paul Welding and Manufacturing Company o1 
other hand, will be the service distributors of Rego welding 
and cutting equipment throughout the Northwest. Th: 
carry a complete stock of welding and cutting equipment and 
supplies and operate an up-to-date repair service statio: 
St. Paul, Minnesota. 





Wilson Welder & Metals Company, Inc., 132 King Street 
New York, N. Y., recently appointed King-Knight Compan 
Underwood Building, San Francisco, California, exclusiv: 
representatives in Central and Northern California for Wi! 
son Plastic-Arc Welding Machines and Wilson “Color-Jipt” 
Metals. 





The Standard Welding Co., 665 South Water Street, Prov 
dence, R. L., is contemplating a new plant or addition with 
the near future to take care of increased business. Harry 
Prince is president of the company. 





The Goldsmith Welding & Engine Co., Canton, Ohio, has 
recently been organized and it is reported that it will esta)- 
lish a plant at Harrisburgh Road and Sixteenth Street, \. ©. 
for the manufacture of welded steel storage tanks, racks and 
frames. A jobbing department and repair works will be con 
ducted. V. J. Goldsmith is president and general manager 
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Classified Ads 


Help Wanted—75e per line, minimum 4 lines. 

jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 








Acetylene Cylinders Bought and Sold—I can save you 
money on the purchase of Prest-O-Lites and other acetylene 
cylinders, or will, help you if you have any to dispose of. 
Robt B. Dyar, 140 So. Dearborn St., Chicago, Ill. 





Wanted to Purchase—Service Agreements on Prest-O-Lite 
welding cylinders. Advise number of cylinders and best 
price. Address 37, care The Welding Engineer. 





Wanted—By Oxygen Company in Southern City, salesman 
to handle equipment, gases and supplies, one who can dem- 
onstrate. Answer, giving amount salary or commission 
expected. Address 38, care The Welding Engineer 





Position Wanted—Acetylene welder, 9 years’ experience on 
all metals. 2 years in U. S. Navy as acetylene welder and 
blacksmith. 35 years old and married. Will go most any- 
where. Address 39, care The Welding Engineer. 





For Sale—Two-thirds interest in a welding corporation in 
a western city four hundred thousand population. Price 
twelve thousand dollars. Valuable property lease, stock and 
equipment will inventory proportionately very much more. 
Owner wishes to retire on account of age. Average daily 
business thirty to one hundred dollars. Splendid opportunity 
for active, experienced man. Address 40, care The Welding 
Engineer 





Wanted—The Chicago office of the Carbic Manufacturing 
Co. has openings for two experienced oxy-acetylene salesmen. 
Address or call at 565 W. Washington Blvd., Chicago. 
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HELP! 
More Heat Quick!! 














FOR SALE! 


1 Electric Welding Co. of America GASOLINE Driven Portable Outfit, 
self contained in steel frame, capacity 160 amp., max. voltage 60 v., 700 rpm., 
4 cyl. vertical automobile type gasoline engine with magneto, carburetor, fan 
and large radiator. 























2 used Portable Lincoln Electric Welding Outfits like cut shown above, 


continuous capacity, 150 amp. DC., intermittent capacity 200 amp. D.C.; volts 
1 to 40. Driving motor is part of outfit and suitable for an electric power 
supply of 3 phase 60 cycle current at either 110, 220 or 440 volts. In prac- 
tically 100% new operating condition, all bearings new ball bearings. This 
8 an opportunity to get the equal of a new outfit at half price. 

1 used Portable Outfit like the above except that the driving motor is suit- 
able for an electric power supply of direct current 220 volts. This Outfit was 
operating properly when taken out of service on @osing of the plant. 


WHAT HAVE YOU FOR SALE? We pay good prices for dependable 
Electric Welding equipment. 


STANDARD ELECTRIC MACHINERY CO., 
7 E. Hill St. Baltimore, Md. 











Every busy welder needs more heat fora 
few minutes on many a job—our 


Acetylene Torch 


works on 5 Ibs. gas pressure, draws in free air. Produces 
very hot heat at low cost. Just the thing for close 
places—will not smother out--simple in construction. 
Price $10.00-—use it 30 days. If not wanted, return it 
and get your money. 


Become acquainted with a handy tool. 


WELDIT CO. 


510 New Jersey Ave. N. W. Washington, D. C. 


SALLWELD ZL) 


ASBESTOS PAPER 


In rolls 36 inches wide weighing approximately 100 
pounds each. 


SLOWS UP COOLING PROCESS 


No obnoxious or injurious fumes. 


KEEPS DIRT OUT OF WELD. 


Manufactured by 


SALL MOUNTAIN COMPANY 
140 So. Dearborn Street _ Chicago, Ill. 
Eastern Office, Scranton, Pa. 





Trade Mark 
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erated tools—hence a distinct saving in time and labor. 


(with the patented automatic-stop-switch) 


43 S. JEFFERSON ST. 
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“WODACK” Portable Electric Drills and Grinders are an absolute neces- 
sity in every shop—because they are faster than old-fashioned hand op- 


WRITE TODAY on your letterhead for our new booklet “Electric Drill 
Facts.” It contains valuable information and will be mailed to you free. 
“BUY WODACK GUARANTEED ELECTRIC TOOLS” 


Manstactured by Wodack Electric Tool Corporation 
CHICAGO, ILLS. 




















Electric Drill and Grinder 


“WODACK” ‘ 
Combination Portable a | 
Patented Nov. 1, 1921 


f 






























ATTENTION, 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. We GIVE you comp 
AND FLUX. 


140 $1 Dearbors St” Chicago EVER STAY SALES 


1601 Jackson Street, OMAHA, NEBRASKA 


WELDERS 


instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL 


EVER STAY METAL ............ PRE. Bae heii s c daamnca th «0s cauiaeeds siaeuk $2.75 Per Pound 
2 = Jed. eee oiersesesesen bnkiis dbden Cavs updliathslbheussctideve dbbsvese 1.00 Per Bottle This metal sold on a Money Back © 
EVER STAY SOD LOOM, for Aluminum................. SE ee an sia tun» agin 2.75 Per Pound ‘tee. All orders shipped C. 0. D 


orders shipped less than two pour 


metal. 
Prices F. O. B. Omaha, Nebr. Jobdtx 
wanted in every city. 


COMPANY 





CURRENT WELDING LITERATURE 


ARC WELDING IN ELECTRIC RAILWAY SHOPS—publication 
just issued by the Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa. The publication, which is known as 
Leaflet No. 1824, describes the advantages of arc welding and 
gives figures showing the great saving possible by reclaiming 
worn out parts. Worn and broken brake shoes, side bearings, truck 
frames, bolsters, door castings, gear cases, air reservoirs, etc., 
can be reclaimed at a great saving. The electric welding process 
is easy and rapid, and many repairs can be made without dis- 
mantling the defective parts, which greatly lessens the time that 
ears are kept out of service. Increasing technical knowledge 
regarding arc welding has extended the scope of the process to 
many new operations, and improvements in welding equipment, 
many of which are described in this publication, have greatly 
increased welding afficiency 


PROPERTIES OF ARC DEPOSITED METAL, by O. H. Escholz— 
Technical discussion of some of the more important character- 
istics of arc deposits, using direct current arc, bare open-hearth 
steel electrodes (0.15 per cent carbon and 0.5 per cent manganese 
content) and a skilled operator. Tabulated data on properties of 
metal in static stress, compression, shear, etc... Forging arc fused 
steel. The results of the investigation, concludes the author, justify 
a more optimistic attitude toward the performance and use of 
cast arc metalin structures subjected to stress variations of a low 
order of magnitude or of a slow period, as in tank cars and fired 
and non-fired pressure vessels.—Iron Age, June 29. 


WELDING DURALUMIN, by H. C. Kuerr—Methods employed in 
experimental work in the Naval Aircraft Factory, and the results 
obtained. Difficult and complicated joints should be avoided in 
design, and expansion strains must be taken care of. Provision 
should be made for heat treating of entire part after welding and 
protecting it from exposure to moisture.—Automotive Industries, 


May 4. 


THEORY AND PRACTICE OF REGULATORS, by G. Tabarly— 
Reasons why a regulator is absolutely indespensable, and dangers 
in operating without them. Necessary features of a good regulator. 
Classification of regulators and illustrated descriptions of standard 
types marketed in France.—Revue de la Sondure Autogene, Paris, 
May, 1922. 


AUTOMOTIVE SERVICE METHODS AND EQUIPMENT, by 
Howard Campbell—Description of service welding and machining 
operations in the plant of Yellow Cab Co., Chi 0. Valve seats 
are replaced by placing a quarter-inch disc of carbon under valve 
opening and building valve port full with new metal, boring and 
seating in the usual manner. Charcoal ovens are used for vre- 
heating. Scored cylinders are repaired by adding new metal. 
When welding crankcases, distortion is overcome by bolting a 
heavy shaft to the bearings and a one-inch plate to the flange. 
Crankecases are pow in the vicinity of the break.—American 
Machinist, July 6. 


SOME -PRINCIPLES OF THE CONSTRUCTION OF UNFIRED 
PRESSURE VESSELS, by S.-W. Miller— Composition of best base 





. Universal Electrode Holder 


Quick Release 
Light Weight 
Good Insulation 


Positive Grip 
Even Balance 
Cool Handle 
Price $6.00 


R. D. THOMAS 


Harrison Building Philadelphia, Pa. 


saananal 


material and welding wire for good welds. Weakness 
Single-V weld. Superiority of welded tanks. Results 
Two appendices deal respectively with the testing of 
qgsnene and the testing of all-welded tanks.—Acetylen 
uly. 


WELDING LAMINATED SPRINGS, by D. Richardson 
plates should be welded only as an emergency repair 
carbon steel welding rod should be used and the plate weld: 
one side only, with a slight re-inforcement. Joint should bh; 
mered at a cherry red, annealed at a yellow heat, cooled a: 
re-annealed at medium cherry red. Pack both sides of pl 
wet asbestos to prevent heat conduction.—Acetylene and W 
Journal, London, June, 1922. 


AUTOMOBILES REPAIRED BY WELDING, by Georg: 
Experienced workmen who study the business make satis 
repairs on frames, housings, waterjackets, crankcases, 
and other parts. Some general hints on these jobs aré 
Canadian Welding Journal, Toronto, June, 1922. 


ARC WELDING IN MACHINERY CONSTRUCTION, b 
Candy—Large variety of defective or accidentally damag 
machinery is effectively repaired by arc welding. Exampk 
large flywheel, a large lathe bed, shafts machined undersiz: 
Coasting vessel was built all arc welded without rivets 
mill building (40x60 feet) was erected by welding process. A: 
tanks can be successfully are welded. Discription of mode 
welding generator set.—Engineering World, April, 1922 


AEROIL OIL BURNING APPLIANCES—Bulletin No. 20 of 
Burner Company, Union Hill, N. J. Eight pages of info: 
about the Aeroil line of kerosene burners and torches. 


ELECTRICAL AND MAGNETIC WELD TESTING AS 
PLIED TO BUTT WELDED STEEL PLATES, by T. Spoone 
I. B. Kinnard—Reprint issued by American Society for 17 
Materials, 1315 Spruce St., Philadelphia, Pa. Describes a seri¢ 
laboratory tests applied to arc butt-welded steel plates to 
mine the possibility of developing electrical and magneti: 
that will be capable of revealing the quality of such welds 
trical, magnetic and tensile tests showed a very fair xg 
agreement among themselves and with the known quality ot 
welds as reported by the welder. Possibility of altering appar 
so as to make these tests commercially useful. 





Position Wanted—Electric arc welder with ten years’ 
rience desires position with future on proving ability. 
take charge of welding department. American. Marri 
Prospects essential. A-1 references. Address 36, caré 
Welding Engineer. 





‘The Best of Everything for 
the Welder”’ 
EQUIPMENT and SUPPLIES 


Distributors of 
Canadian Carbide Free-Flo and Swedox Rods 


THE THOMAS B. MORRIS COMPANY 


2101 Western Avenue, Cincinnati, Ohio 
Write for monthly price sheet 
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CESCO HELMET 


Door hinged at arrow, all helmets are fitted with 


Essentialite Lenses 


oe 


THE PUREST OXYGEN saves Time 


Does Better Work 


GAS CONSUMERS MUST CONSIDER 


EFFICIENCY in cutting and welding operations 
ECONOMY in the application 
QUALITY in the finished work 


Pure Oxygen and Pure Hydrogen as produced by the /. 
O. C. System are VITAL FACTORS in such conside- 


rations. Over a score of J. O. C. System Commercial 
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Plants are ready to supply your requirements from the ry 
following points: é 
Atlanta, Ga. Indianapolis, Ind. Pittsburgh i: 
Boston Louisville, Ky. Portland, Ore. BR 
Buffalo Hoboken, N. J. Salt Lake City = 
Chicago Kenosha, Wis. Tariffville, Conn. 
Cleveland Minneapolis, Minn. Toledo, Ohio : 
College Point, N. Y. Newark, N. J. Toronto, Canada ay 
Dayton, Ohio New York City Tulsa, Okla. Style «P”’ 
Davenport. Ia. Omaha, Nebr. Washington y : 
El Paso, Texas Peoria, Ill. Niles, Ohio 


International Oxygen Co. 


Newark, New Jersey 
London New York Paris 


Bold by All the Leading Jobbers of Equipment 
Manufactured by 


CHICAGO EYE SHIELD CO. 


2300 WARREN AVE., CHICAGO, ILL. 
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-Separior Oxy-Acetylene Machine Company 


Manufacturers of 
Welding and Cutting Apparatus, Torches, Regulators, Gauges, Lead Burning and Coston Burning Out- 
fits, Acetylene Generators. Welding Supplies of Every Description 


























No. 2 Superior Welding and Carbon burning outfit consists of: 
1 Superior Type ‘““B’’ Welding Torch, passed upon by 1 Length of 5-ply Oxygen Hose, 12% ft. arisersesves® ‘2 
the Underwriters. This Torch ig heavily Mickel 1 Length of 5-ply Acetylene Hose, 12% ff....... e 
plated, with metal handle, equipped with 7 two- 4 Hose Clamps ......... : a) 
piece copper Welding Tips. No. 1 tip can be used 1 Pair Welding Goggles. oe -50 
for Radiator Work. This Torch is a Non-Flash 1 Instruction Book ..... beseve 1.00 
Torch and will not flash out under any ordinary 1 Adapter . . bécbbapeces 650 
SED as5 noc 0 vee cacdabschudectaneunaebowe $16.00 8 Cast Iron Rods “1 Pound Cast Iron Flux 
Bee ene WOO... os ci cceh daa duwksiens seces 1.50 8 Brass Rods 1 Pound Brass Flux ive 8.60 
I ON, a 9.00 o vce cgdbadeneheed bee ess -50 3 Aluminum Rods 1 Pound Aluminum Flux; “™ 
1 No. 30 Safety Front Oxygen Regulator * with one 10 Steel Rods 
3,000-lb, Gauge, registering cu. ft. and one 300-Ib. Pelee GF Gutet We. 2... cccacthosesscdavtneetmoones 20 
ED Oana Res bab podch és cod echo eeeddabeseaeen 24.00 Cutting Tip can be furnished for above Outfit to cut 
1 No. 35 Acetylene Regulator, equipped with one 300- steel up to 2 in. in thickness............ Sede ces " 
Ib. Gauge and one 50-Ib. Gauge.........eeese0s 18.00 Packed in carrying Case, @XtP8......cccccececevscces 3.00 & 
No. 2 Superior Welding and Carbon Repair all makes of equipment. 4 
Burning Outfit, equipped with double WRITE FOR MONTHLY PRICE SHEET AND CATALOG et 
GAUSS FOSUIACOEH siabccccdcvsses. $69.20 Agents wanted in unoccupied territory. ‘g 
oe 7 om 
. ee 
No, 1 Superior Welding and carbon  Syyperior Oxy-Acetylene Machine Co. ” 
Burning Outfit, equipped with single . x Pa 
Sauge regulators ......0+.eessee. $49.10 Hamilton, Ohio, 3 3 
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This Mark on Weld- 
ing or Cutting 
equipment insures 
efficiency, long life 
and satisfaction. 


ta same Sarwan os 8 


United States + 
Welding Co. | i 


INC. 


Minneapolis, 
7 Minnesota 
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Columbia 
Round Welding Carbons 
Welding Carbon Plates 


Welding Carbon Paste 
Welding Carbon Flour 


Our welding carbon products 
are Bem op especially 
for welding operations 


NATIONAL CARBON CO., Inc. 
Cleveland, Ohio San Francisco, Calif. 








THE BUCKEYE VE WELDING &SUPPLY C0. 


Crescent Welding Rod 
Welding—REGO-cutting 
Equipment 

Welding Supplies Solder-Babbitt , 
1544-52 W. 6th St. CLEVELAND, 0. 


Price List on Request 
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CAST IRON ROD: 


MADE FROM PIG IRO 
(NO SCRAP USED) 
3.00 % —in Silicon pvetarype weld) 


-60%—in Phosphorus (Result: Fluidity ) 
-02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co 
133-153 So. 20th St., Irvington, N. J. 





——— 
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LET’S GO as this “Welding Foreman” who severed his 
tions with a World Wide Concern to go into business 
own personal financing and initiative. 


AND GO by choosing material best by test, the same as this we 
Knowing success depended upon the reliability of materia 
technique, experience demanded he specify “MOREY’ 
Acetylene Welding FLUXES. 


AND GO by making your services demand recognition as the 
ne Foreman,”’ whose purchases for the past five yea 
1916, "$270.09 1917, $403.30 1918, $558.88 1919, $48 
1920, $506.40 


AND GO SPECIFY—“MOREY FLUX” on all orders, where re 
liability dependability and quality are the most valuable assets 
to prosperity, as proven by a “Welding Foreman’”’ ha 
reputation, 


MOREY FLUX & CHEMICAL CO. 
PARKESBURG, PENNSYLVANIA 








QUASI -ARC SYSTEM y “eg _ Ctran 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 
Mild Steel 
High Carbon 


Manganese 
Cast Iron 





L. W. 110 V. WELDER Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York 


Trade Mark 


GRI ND Those 
Welds 


With 


STRAND 
Flexible Shaft Grinders 
Thousands in Use 


N. A. Strand Co. 


CHICAGO 
THE ELECTRICAL BLDG 
625 W. Jackson Blvd. 




















WELDING ROD HOLDERS 


FOR THE OXYACETYLENE WELDER 
75 CENTS EACH, 3 FOR $2.00 
Dealers Price on Application 


C. SORENSEN uitiesriitnors 








a MERIAL 22%: EQUIPMENT 
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4) A new mixing principle, a regulator that accurately controls 


IMPERIAL 
Imperial Brass Mfg. Co., 517 S.° Racine Ave., Chicago 








OXYGEN HYDROGEN 
SEAMLESS STEEL CYLINDERS 


I. C. C. SPECIFICATIONS 
WM. WHARTON JR. & CO., INC. 


30 Church Street NEW YORK CITY 

















Machine that can be taken to the work, We will do immovab!: 
jobs anywhere in the world. Do you know any? Write fo: 
plan to shew you, by actual! rformance 

CUTTIN. 


E ARC NG_©O. 
152-158 Jeliff Ave. Phones. Waverly 7802-7803 Newark, N.J._! 











Carbic Low Pressure 
Portable Generator 


Comphinn prehs 200 Ibs. 


c ) 
Listed as Standard by 
Fire Underwriters 
ratories 


ACETYLENE FROM CAKES 


The newest source of ac«tylene supply—Carbic 
Cakes. 


100 Pound Drum 
Carbic is carried in 
stock in principal cities 
for immediate shipment 


Not an experiment. Hundreds of Carbic pener- 
ators using, Carbic are in daily use on all kinds of 
welding, and cutting, work. 


The use of Carbic permits an ease of handling, a: 


convenience and a safety not otherwise obtainable. 


Acetylene from cakes costs but half as much as 
compressed acetylene and in addition there is no 
pas tank investment — a few drums of Carbic 
insures a large gas supply at a very small cost. 


You should know all the Carbic advantages. Our 


catalog pives them — write for your copy. 


The Carbic line is complete, including Rener- 
ators, torches, regulators and all other neces- 
sary apparatus and supplies. 


Carbic Manufacturing, Company 


Duluth, Minnesota 
Sales Offices . 








NEW YORK, 141 Centre Street 
BOSTON, 27 School Street 


CHICAGO, 565 W. Washington Street 
PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 


Carbic Cakes save money, time and patience, and yield a purer gas 
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THE WELDING 
ENCYCLOPEDIA 


$21 





The Last Word 


dered your copy? 


terms, and trade names used in welding. 


tions for welding each of these metals.) 


ters on this process. 


Spot Welding. 


tise on this process ever published. 


and how to avoid costly accidents. 
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The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 


Gentlemen: 


Please send me a copy of The Welding Encyclopedia, for which find 
enclosed five dollars. | understand that | may keep it for five days for exam- 


ination and if it is not satisfactory | may 





“‘The Welding Encyclopedia tells all about it,’’ writes 
an English welder, who had searched two continents 
for information on his biggest welding problem. 


The Welding Encyclopedia 


is the one book which will keep the welder fully posted. 


It describes in detail the theory and practice of every 
welding process. 


It tells how to weld every weldable metal by each of 
the welding processes. 


It gives detailed instructions for handling the impor- 
tant welding jobs, such as boiler welding, sheet metal 
welding, etc, 

It tells how to prepare parts for welding. 

It tells how to install and care for welding equipment. 


It explains the meaning of all words and terms found 
in welding literature. 


It tells where to buy all standard makes of welding 
apparatus and supplies. 


in Welding—Yours for $5.00 


The Welding Encyclopedia is America’s most complete and authorita- 
tive reference and instruction book on welding. It gives you a vast fund 
of expert knowledge on all forms of welding, conveniently arranged, fully 
illustrated by drawing and photographs and written in language you can 
understand. It has the approval of the leading manufacturers in the 
trade. It is a book you should have in your shop library. Have you or- 


CONTENTS 


1. Illustrated encyclopedia covering all words, 7. Boiler Welding.—An important subject for 


the welder to study. 


2. Oxy-Acetylene Welding—Aluminum, Steel, 8. Heat Treatment of Steels. 
Cast Iron, Copper, Brass, Bronze. (Full instruc- 9. Rules and Regulations.—What can be welded 326 Pages 


and what cannot be welded. Rules also govern the 


3. Electric Arc Welding.—Two illustrated chap- installation and operation of equipment. 375 Illustrations 


10. Charts and Tables.—A fund of welding infor- 


4. Electric Resistance Welding.—Includes Butt mation at a glance. Includes color chart showing Bound in Cloth 
Welding, Line Welding, Percussion Welding and colors at various temperatures. 


11. Condensed Catalogs.—Up to date information Price $5.00 


5. Thermit Welding.—The most complete trea- about the leading makes of welding apparatus and 


supplies. The Buyers’ Index is a convenient and 


6. Use and Misuse of Oxy-Acetylene Equipment. reliable guide to the man who purchases or recom- 
—Tells how to get the best results from apparatus mends welding apparatus. 


Send the Coupon 
Today 


Order with this cou- 
pon enclosing check 
or money order for 
five dollars. If, after 
keeping the book 
five days for exami- 
nation, you are not 
satisfied with it, you 


return it and you will refund the 





may return it at our 
expense and the pur- 
chase price will be 
promptly refunded. 
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7 purchase price. 
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